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±Xji\ 



jl liafl . jj.wLll AixOU]| (j£ L$j]o -W*J ^^jll cOol£]| (J^ un AjjlVlll eJiA jl jA A-lJjjjl.^1 A_jj)Vlll j\ \£ ) V ^>2^»- (_j>^ ^j,oj>,oVi C-ljJ L_±luJl 

j* l_jIj£ j* jj£I IjSj jl ££jl£l] 4 kqjJJI rcluiJ V -^a .LL» (JS Jo Alu]jj jaLa aAJj < JJ-^I 1 nlr. 4 ^laj ti^.lj Ajjaill oJA (j^a^,J jn»j «ill^l .ajJ^Vl 

.£ j^jJl I Ja A_ia j^klj bL-^a j^^kj j| UjUjI i*ttjj <U±S 

diudI ^Jll lijtiillj jXJl L-jjLiVl J^Lk j> ^Jill c>^ J JjMl ji ^U tt*- £J3 V Aljjaj Mj2l ^W.VW (ji*^ c^l cjloj^^Jl ck 

j* L^J^' l£-°^ Kl u '.'^ cs^'jJ^' 4-JuiVI I^A ,l^_-^_aj'j lg u ,\;q'un'i jl A ujU'ill ClAjjluuJlj AjoLu^VI dASJall »u\ J pljSU j£-*J 4 /ft J c_ulSLll 

^ 4jL& L-ljIulb L_Lii]| DJA ^ jjl Q^ ll Lib ^ JC . jj^li ^La^k JJJ*J ^1 4aj1 lIujS ^1 L-JjJJI OJA ^J^SJ^j 6*1 jS ^ A-^Al ulJ| jl Jj AiLiaj 

Jj^ u^ ^ ^ ^kli »j* j[ :oi>vi Ji ^li cfc arti upu <Jj^ •aa 't^i 

<xla-J! -Uipll ^Ij-Jb 4f\i\\ J^L-a-<Jl O^A 4_iJaJ*J ^jll p jUll ^J^ tL-lUUl -LjL^J ^ dJj^jaII t # n<\l ©JA Q* r JLaJ Jc £-HaJ (jl ^jHU JuLaJl (J-a 

# 6JuLJ|j 
jjia^C ^ jjiXftLc. i-Jjiull j\ 4ciL^jjaj| 4-U^ C5^ Aa -^*- j * t "'^ **..*' j\ L-ul^ll ^Jt/rsul ^A=^ Clllg-^j U t n^ll j-o 6 ^)^- <_5^ ^-°^ ' . il^ji I^A (^ ^J j)J 

^ LjbVl lhjj tSjSjl ^ ^jjIjIIj ^jI^V! a ojU-i ^i J ^*j 1 956' f lc SjSjI ^a Ls i2^ jjjU jWu^ll ^Vl c^j ^iLj ^j!| c^jIHI j!j 

.OJ^AajI AJj>»^1| l1jLi^,jJjJAjVI £-*> OJxJi\-Lal\ LgjllJ^laJ i _p3JXJj 

Jo ^jjj]! ^IaJI j^_kj LJjj tjUJyij ji^l bjU q/M jjjjj]] SjSjx ^j^i J "t^j'j "jjj^" ^^ )l c> ' J*^-Ji J c^l ^>VI uj^V. 

(jlj 4AJjLajouI 1 ■ U^Jl ^)kl jA pJJ^jl U^_^' U^ Lsty i£j+^\ ^jL^JI ^*% .f*^-^' ^ jjALixaJ L_JJ^]| CJ^A L^JjJaJ ^^lll ^gjljLAjl JaLiJjV J^_^ ^^Ju! 
*C.\^yS\ (J^ (jLlajlj 'U^^jJIj ^_JJll_2Jyi (JJUolVI C_LalJ J 4JJ1A L_Jjl£ll £^*J \luu\j Q\j$\ »j>>> Jj .jjJHll ajLk jA aIuIj 4 JIP- *Ull Jj-a IAa^-a lillj 

^j^.jJ!j -uJLajVI diLc.jjJaj«Jlj j^q*''Ij <uil_j jL^j.VI (Jc- .*^'*.!? '**'*' j ^ (> _jjjLiH -J] -LiJl^ajl ajLoi^JI (JlJ jA j -^-Ij l-a^a (J^^. c_fl]j>J! i . uS ^j^-n jj-^J 

->VI r Jij v^V* 

.A-UjUJ J^JV I J AJjoIj^JIj AjJUjVIj 4_1J^)3uIj AjJjVlj *Sp-*-J.J-^J AjjLxJVIj 4_jJ)jl£jVlj 4_lulJ^)flJl Jj A rfc ^jJoaj (."u-N^JJ ^3j iLijLljjjjj 
(jSa-J ' ■ U^JJ OJiA Aj xJIaJJ (C-uI * &ftjlj Cj^-ulll L— IjImVli 4 jjiftj«Jl jl-aj] AjjSjj 4*Ull_J jLaJ V I /gj) 0^- a J- < "l J^C. OjOJl J L^J^jli L_U^J! OJA CliliJl ^Sj 

(> CJliuilAll cil]j c « >rt yi > . lSII o^a jV tc^u Jial^ ^li^i^ ^> cilta jjViia il^io j-li^l *ljl jLu ^1 Jj Jj .ajjUI aJj^UII ^Ijjj ^> J- jj 

(jjjajl jo jjK n jy-"l '^'''ji 4_«Ak. jA L-L&II £>JA ^JxliJ * I Jj j-a L_ul£ll C^lJAj iA^jjJajj U^_^' <* ^^ j-a oAx»luLo jJ^oM >^»-sll O^A jl tilul V 

_oJiA <* jjS ^ujlJ ^-IjJ j- 1 c^^^- ^^A »l2k.jj V AJl /e-lc- oj^c tojg-uul jl AjlajjijI (jjS^J (_>*UJj t<0Jl ygJ] (Jjt^ijll r - .)^ ■ -"" 

j^jL t^i ajjjj*]| (jjjla Jl ^aaajjjj ^jlaj ^jj^I ^iflj Jll <l_lS]| o^a D^lja Jo jjj^VI jj*^4i jj-^l jLa 4(3jU^I oJa ^j^a Joj 

t^ljl^l A^ljl J JJJJ Vj <AJa.j]jJAj] ^^^aja Jl jluuVI JjSjj i$J&\ jA J J (JjLjjaAiII j-» tojj jikj jll c_jjill JSLU JJJSU t(5ja.l A^a. jx 



ajjjVI SjSll Jc j£jj CuJl£ jl ^jlill J^ jjj£II jjVI Ija ciljll] j^j <J l^j] £^ljll (>a l_l&I oJa U t^Jlj c^jjU 3« Jt ^ i^Ull c_ijla j* 

ajajl (JJJJjijj jiill <LaJ JA jA )"\) UjJ^ ' . ' M^J C-S-l^Jl (jl (^JJ (jl ^-J^-aJ t^ljju t^luLJ (j«aj *A_llJ /g*JLilJ (C JJl ^g-aLulII v fl^_ll j* _>&! ' ■ i*iK" 

j^j ^jSllj ciiiaJl ill jj^ (jc jUjjVI 2LaJ33 V) »-i>.nl li* U-jJ J ^X^VI flUl W.) jll Cjlclj^llj Aii^l aJUJI jl J) SjLiVI j* ^J V 

^1 S^TjSlI ^Ij^lj ^jSII Jl <+jti\j Mr^W ^aUJI cdfci jc J^illj jL^VI ^ Jl ^yJL VI ^^lij J 11a j iSjal£ll c^jL^jVI 
-Obi (> ^j V v^b ^j* ' J-^lj ->^l ^>* jp-J <4 J^ Jllj AjpjlJl <XJl *JU. Jl J^ilbj .Ijjluu UI jj^il jj£Jl <jLk Ul l^ja jo 

>_uuAiJl iljSjll J J^j V ^a ...VI j 

(jjS]l c_1j*jo) j^W'i ^^iJl aJjjjjjII 4_u£Jl oJA jj^lm all I j)j*-Jj 4-liUll Jj-^ll bA Igq'ilc Jc CliJ^.1 Jfl t _ 5 ^^j jljjlA ^-j^ a (jl ;Ulii bl *JbJ V 

.fjjill jljill l^j ^j ^j]| SjUjoJIj J^JIj pull l^^Lk j* jjj^JI 

4_ia. j] jJ^jV I 4jjJJjJ-«VI AJC 4-jCjJ.uul taJLxJl Jc- *LiJjjjl^jl l$JJ^. ^^jJl dljIjSul t'LiJjjalLJlj <Lp jg J 1 1 t.'n.Wll ^gjjjalLJl al lajj| |(-_Jjl£JI jLaci <j«ajJaJJ 

4 jjljlll ^ja tiliuij£j]jfr]| dj^ljik eljj 4l_iIajVI CliJiljik c-ljj t4_luijj]| ^ 4jq^ll Jull 4l_iIa jVI (j-aajJ p^-^VI tA_u5lill ;4jjjjjbl] Ajj^jJI 

<L_iLfvi JjV to^iUli <~vi < t jjkili t_±pi^i < jj^l ^^ <<&! Jl aajj vj^i 2^-1 $1^ ^^jji :ui^j»^i c :iul 3 4 -2-1 cjUj^jJi 

J 4^Ji*j| tjljlVI J ^l jW^-l t^Ul >^*ll ^cJl^jJ ^l 4^^^ ^Lill i^jJJJjLjJl Jc ^Laj: CJbUI <VI>i oi>^ J jj^l '^.J^ jW^' 

CllljLJ J§ Aj^ajjolll 4 jjljJiJl JLc ^ liljl > oil (j-» AjuIj £• JLJj jnfl'ttl Jjy 44jUjJaJl ^ - ^ . ^\l 4 J*j| jjja (jljS]l 4 JL*Jl IJlA oUa. A*fi^ 4J)l£-o JS, 

J (3LLJI DJ^L^ tjJxJl J Sja*Ji 4^liJl jl^jJl OJ^U. 4Aj]iJ| ^ Sj^*Jl sSjjll £>*-* 4 Jjill Ai^j JjkJl 4 (>UjJ v Oj^ 1 c3^ 4 '^^ 

Alullul 4 4_iL=kJl ^ JjJt-iaj| 4o\ J^ll ^qjq^ll (Jj-saVI 4Ai-«u]| ^ ftjaJL-Jl 4(J-LiUlJl (J^j ^ 0JaJl-<Jl 44_Jaj*Jj| ^ £)J2kJt-a]| 4Clljj£j*Jl ^ ej">» ^ll 4dlljLiJj| 

[j N A jlj-^i '(j^J^I LS* QJ">»«all 4 C5 JjjJaJl L-JJ^jllI ^ »Ij>>tn1| oj-N»^ll 4<&l L_ ij*J (JAslLj 4dllj-N»^H (j^ 

sib <(j15jIj Aiik ^ijj Jajli 'cU^i tjUu^Ji ciLiiA^i ^Ju tcJijUjoJi Sohr. 4 jijj^Ji ^u 4 1 (jjjjb c_i^ Julvi UjI :JuiabU ujiili c_±^j 

.(JJjJuSIl jd U_all UAaJI 

34-2-1 ljL-j?U 5JJ-3 ^i cjljSil J ^ja^UVI 0\ oTjSJl J VA^VI ^jaUJI :^j|ja cjU^^j^ JjUli ^1 ^>VI ljISJI JUcI jo^Tij 

4(jijSll J (jjSaU-Jl 4^-a^l till JjJjji J aj^l tjljSlI ^jlc 4jlji]| J 4_3JUjj]| ^jflll 4<lsJl :cj^>l] JjLJI c^J^I iAjlAlaJl ( * r -u^ i J^A 
jJlC 4 (Jjoljll A^J«-a t jlj]| dl3U 4 (jljlll JH 4 ^WW-j 4 u'j^' C5^ 'SH^VI ^iAli-Jl 4 jIjSll J <Jj "> ^ll j aLuJjII ^jlfS 4^1 C-LajoiI 4^^! jlj*^' 

jljSlI f l£^l 41 jjI J4U3 V tdixJl r jj 4 jljill J ^cjll A^ft jljSlI J SSL^II 4 jLki^fjj^j 4 JaLJI jjj ^Jj 4 jLki^ll :jkUl jUjVI 

jl (JjS 4(J^l£lJl J)LajVI 44_3A|j]| ja£l\ ~-^^ '(jlj^^ U" 4 ^^ ^J^*-* 4 U^J^' C5^ J.*' ^ <J-aAl 44_3]ALiJl « aJa - J (jtulJVI Ajj-a^_U 44_lullJl 
3^—2-1 ^l L ^ J ^^- A ^ L>° ^C-J-a^-a '(jlj^^ C5^ '^j^'l J (jLft^Jl 4Clll /g->-'UT- (_g-^l 4 ^)^l LKj^ '^^ 4 Jt'p-S 4 jjilaj-ftll ^-a^-J <l 'J Uj^* 4 4- 1 J^ 

jljjail jj>>» j 4 u'j^' UJ^' J-*-'^ ' *°^ 4(iluiiJ pAaJ IJLJ 4 all I ^!>l£ p LjljI 4_1aA| 4^cjjIj]| jjc ^liLuiyi l^-l (J^ajau ^^jll diUljjaVI 4C ftJUljj ^JoljAx 

.oljili J! uj*-^y LtfJi ^ji oTjSJi c^ J^iij jj*-« o^- cK j J-ij ^> ob^ 



LJbj J^4]| 

8 a-oaUI 

1 ci^^lj lWI c> ^h ^IjjIA u^V 1 

14^ ^1^ U^J-^" cJ^^- CJl-a jl*-^b ^ nl •<> 4^q>^> (jjAa fcjaij •AJlS-ftlj I jlg-> .-.^^l ul^,I ^ jl jjSijju (Ja 

16 j>ai *5>; u2Sj(DNA) ei^J u! 

1 7 j J^l Ajjkj j^OaJ Jc Jl£]| J^^l jA LpiaJl JSiUl c u.^ll 

1 8 ^u^*Jl U>^i Jc b^uJi L_ij«jj cJi^ 

20 cJ^j > Al ^j^j Jc aLVI cjIAj ^jpUJVI Aiailill jIjI ,> j^bll iliJl IjjL cj 

22 LU-Lil^J ^ Jsaiill (J-aa-a 

24 i±*±» J s^-Jl iai. (ATP) ^ ij i^l ^j> 

26 ^y^i J jjj^i ^"j- ^. ^ > 

27 ? c3!>Uc J**-a£ cUu ^11 jl jjll*j Ja 

28 jj^ t/W ^?^l ( .U ' ^ ^ J j jSk ^ J^ 1 W.^^ 1 

30 SjLiall bj^l J^ ^LJaSll ^1 J Sjja.J^I *J^Vl 

ipu. ^ jv c^ 1 y^ "^ij^ ^ ^^ v 

32 r^-a V-lJ 4^g .oil oJl^J >Ui]l l^'JqjKj 

34 ^ ^l u^ e^iuu v JUoL r yai q£Li jll bisJi 

35 ! jLaC^J ^.^=^1 ^ f J^J (C-aJI ^gdjll aJjalSj]lj J-«lulJ ->^'il J^> jl 

36 ^cWi ^j^j cs ' ^^ W^^i J^i^ f^ J 11 ^W-UI ji e^h? J^ Ja 

-.> ^1 > 0-N I ^-3 (_^^LaC *_L-=a-o -^9^. Q jS-uiII allaUJ AiC jjJn^^J (JA 

38 f^l J j£Jl ^ij r jhnl 
^jjj^^JIj jjjjjJIj jj^jM I jjj Jj-j Jll Jill 

40 (i^i ^j^j J^ e^ ! J ^ ^ 

42 ? ^l Kir.^ J (jiaUiJl Jl ^Laia.j c>bj*JJ La^Jt djJi^J I JU jj3j*J Ja 

44 ^-aJl c^ (iJj^ 1 jW^l t^J 

46 oylj^l Lttis c> *>-Jl ^.J^i 
48 ^jjl^l «3jM ^^ u^ iA -^Ij J5- 



52 *LL^bU ^au^J Jl CjUjJjVI 

55 JIaLVI jALoL jLcjVI Ji* aH.j 

58 e Ua*Jl L£UJ ^-UJVI L^ M*^ 

60 ^.jjl^l M^2 CjLJjLlJI ^ l-li^JI ^mll 

62 ^l <^ oj^u^jVi jLu- oijjk^ifrJi 

64 ^Wl ^ dj^j dj£j ^Lh L* ji jjUn ^jjlj JLLJ1 1j>a Ij^jal 

66 j^VI f^?- f^ 3 J&\ ?jjjj& clA -i>' 

68 ?<j^1 4jL*I ^»Jl i>*-Jl ^ ^JjSa Ja 

70 L£UJI oh £jVL-a5VI *^ 
72 r Vl j^j ^Vjll r Vl ja^ ja £j| ^ gsiJl uj-j^ 1 

74 ?bji (jikxJL j*^ <J jl b u 

78 ?^ c^j ^ a& V ji 

80 \&SLJli J l^oiaj *tfl5 t> j^ki jl jL*j *U*- V 

81 ? 4^ ^u>- jsn jjii ji jLclii ,> Ja 

82 *Ajjb« ^ c^» £Aj>j*]| 
84 V .xjjUl (J^aIII j £liaU y I i ^i. i ajjII jl ^ij*j Ja 

85 (Ac ^l o^uji *>Ul l^i f&ljS cjj^v c^UjjjVI Vjl 

86 Ji c> I* j3 <J y^ 1 f^J^ 1 ^ 

88 CJUjkJlj AjjL SjS&j ^jLl. £lidl L£Lk 

92 ^)J)^»*^I 4-J^iaJ (JUajV (_^^J 8JJ»^a Clul£ La^-a 4jj j^ AjI ^j^»M ■ >-«A. ^jj 

94fijm juJb u^j^ ^v ui oj- 1 * 3 c> 

95 Uji-J a£au ^a jjill ^ a£^ ^^i 
96 -^i (3^- L - J W' l>° ^' ja oj^iJju Lo (_j£ jj] 

98 J>31l ^s^ :ci^^i 



^jSII ^llj ^Uk jl£ ^ia . jaL* ^jIol* Jt U^jljj^lj f jkJl diJl£ c^j ^ ^ jiaJl ^lc aj J^ 1 9 jjSlI i^ljl ^i jji^l AjjliJ Cu^jL 

.jVI ^ ^153 ^a ojL> Jl jj Vj jjJauj.jll jj^*JI jj.Joi. ^a ^U jl ^a c^jj ^i]| ilLUll c^bli^VI 

: JjSj ^]i sjiili ^"jjuBaVi oja jjji j> 

I jla (CAll jJajaljl JJ^ uill ^gjUjJjl ' ajuljall ^Jj LgJjj-al A^-^p* ^^"1 fi_J^jl (_gA J 1^-ulLull ^ 4 Injun 4*jj)n olj^U jj 
oLjaJl lAJJ LiA j-«J ** liaj A\"\\a AJJJ ^ 1 . lla -_!] Lli^. *LaJ)!)lj-a j|j«Jl oJA jj^Jj tlgj°l oLi^. V ^^l ^lj-«»jl ^J>>» J -^^>J -^^^-'H <J^>^» l-AJJ oLi^jl (jj ) 

'■( 

; jl ^ j oj^all o^a ^^ Ajjjlaj ^.Uj ^ jyjjb i/ir.l lillj^j 

. (1 g ui\ > ill ^ -UaJjolJ AJLJfla l^-l ol J^ll) 

diuujjl aJLxIl LiJLJl ^ jyjjb (G j > ^->1 *i ^ aa! j-a j^j 4(^LIa1I Ija ^Jic ^a jl£al IjIjj Ia j^-aUj jjjjb oj^a »1 j^VI c -»ir- pLalc ^3 '''' r ' I -^j 
;Ia jjj-saj L»£ 1 g V- cjlij L^jxJilaj jjj^Ull ^ la-Luaj Lg_uiLuil ^ ^ <L»Lc. Aaqj's tillS n^, j^-^^ll diaj (_^jj ^^l 4 j^ 1 1 4_iLkJl jl jSiu jl£ (_cUl (J^jIa 

.( ^ JjUj S^jL^ aUua\ ajJL Vj ^a La UiJl jj) 

(Darwin) j^jj^j (Heackel) (_!£> js- i^u^i Lkk jj ^ j l^j t c^x^i ^ ju jc s^it- jjjjb ajj^ c^u^, i^aj 

.4^ji ^a^l ,3k t Lk^ tL^ suj] ji ijjisd ui^ (Huxley) J^ j 

4 QjQ^ jVI ^.LalaJl v. LaSSI jSlj 4 LiA U-ajJ ^j j^.JjL 4j^)IaJ CllauJaj ajj j^ 4JL>IaC Cllljia^. jjill ^-L-aJj jja (J^lL Li^.j]jj^j]| j aixJl 1U jSjj 

cuA aA±i\ aisl± ji jjjjU ij^ALij ^y^ JjLuij w jLa 3Uu,n aJjIl jc sjUc ajUji ji ^ j (Heackel)J^iA l^ l^^j ^i y^ji 

. jjjjb j^c ^i -djij jLcj V jl£ l£^I 4jiJl Jib lUI£1. J^ll f LLi Jj IjL^jjj Jj t ^Ul <.Uk jk L^ <Uj 
;Jla t _ 'jn 4 ji-^il 4_jaL» r _j^ VLi-a ^^jjj^jI »Li^,VI ->lr- »L<Jr. _>^-uil a^.1 j^j ( jj^J^ J^y-° ) jj^-^' JLLuV I ^ >>»j 

4llX^ <,Lioa 4^j^ l^jj Jfi 4^J| LJ 4^1 £\j ^"^JjJaJl pLi^Vl flc Ul Cl^i ^1 I^Sj^ Jj J^jli ^ Sj* jjjL 4_lkJ| jjj£j- j. JjV" 
lA I.I2J j-a 1 U-nJ j\ ^ll] QJJ* ' -^ II L_iIjjVI jJJ^L* L^ja Aa_j ^J^a jc 4jl-^ll oJA LJl^-lJ Lojlcj i j-lJJ jl iiljjJjJJ 4_JjAa JIa OJJJ^ 4_JjAa <ilj^.l t _ 5 -^a*-i 

Michael Denton Evolution: A Theory in Crisis: ). J ^LUi^^ J ^i^^ J iii^ J ] J ^^Li^sUiiJiL! 



J-A^. 



(London, Burnett Book, 1985, p.242 

IaA ^.^.oj iAaX^I ^Ljaill A_£j-* <> j&l Sj^L* aU£I* <JaJ Jc cUAi W IjJ**- IjjI A*j ^1 A_UJ| ^ jlaJl Sj^*-o <jc ^Kjj c_jL&]| IaA 

.Ajl-sll (JrUj 4 VJu lUll jV'jJ.'j <•— )L»jJJlj '"^ UJ?" j-a <*)'-^n LfrJjl^J ^^lll ^IjaJI x \a>-\ ^ AaJijlaJl ^JC AjJj»_uI>Ul Cl)l£^)^j| Liicl I— Lfc^aj ' ■ lU&il 

Lil (jJb^au <_5^lj 4j'^ (_AJ aILlLJI ?7 JLaill LJaJl (jia^j«jj t L^J^J 4j>~^ Uj^ AjLo Iaaac * 1 n ^^ulj jLuiJVI ^-^ ^ '^J^-J^^ LI/Lail AjaLg r-^ylj 

.*Llc*J| ASA^I A^jli q^j JU ill LliU ^> A_jl Vj jA U AJ^Jl AakJl ^fl L* jk J Ijjil £-^*Hj ^ S J^ Aj&JIj fI*Jl ^JJ*" 3 

{jLulJVl (JJC AjIc *Jj La (J^a 4 jLjj {]&* J^ C5^J £5^ cK C5^ * ( = ,J jT k J- a ^^J^^ Ajtii^a j A.aIt.j AajUJl AjjS jljlj <&l ^3^ ^^ u!^ ^jSaJl ^-ij 

. -jk-ti ill (Jk ojA* AJ3 ^J 

^^iO Lj ^.Jc v_JjlulLj ^1 q^kll ^-iC fiA^lj O^J-a £jjjall el£j] jA 4 >,->! -^ 4 Quo J Lj^LaJl p jjJaj-a (JjljjJ L_Aj£j| I.AA L_Jjl£ (_j» "N (CAll ^QJQ-v U L_Liulj| jl 

^^ bajjj AJ.IkoILj Ia Jj^kj (j£-*J V 4 J K J AjjJ)a. dll j-L«-a al J^k" jl LJAlhj ie> jfc'^ (_1?" <*&! "^J^J J^U j-°J ASALaJl 4-^j'n V] ^^A La alj^ll j] ^g-CAJ j^-a 

4Jlil^. (J^. 4q'-^ ^ Jh\ SjAaj c_alJicVlj jjaILuI c_ij /*•.!.'"'*' jA t . ilj^Il |aa v LilUii ^.uijjjjI i . i±m]| (jl ^jc t Sj^Sj iic jc AJjK^ 



^33 d^a ^LmjVI ^iL^j tfLitfJVI ^^ UiJ! SIjj Ji.b ^.jj ^ill ( DNA) l^j^I a^A^l\ ^u ^> ^jVj ^Lu^VL? j3l££ Uau^ ^ 2uli. j£ u! 
'j^J^ Jf^ ^"J^ ^IjW- 4j^' Lff^ t^J^N ^JJ^- ^^ ^^ ( DNA) ^j^a 4 jl^_LJl aI^j jLuiJVI t .n . ^j Aja jj^^ V (3^^ f^ c3^j 

lJjIIi cK ^ o^jji ji ( DNA) c^jjMi rUi ^^ f ^^vi y^ y^ ^ ^l-ssvi ^ J\ (ji^Ia ) ^j^i ^i jLj ^u^ji 

.j^i ^^u ^ j^j ^i "o^" ji^ jiuJi u^^h o^ ( DNA) 

Jajuuj jJj jj^ ^L (DNA) v^-3 v us jsij Lkk ^1 jjjj juaj J JjLsj j^j j^b jjjj c^uji c^ji ^ A^h^ ( DNA) f j^ 

o^.^ j\ u^i ^i ( DNA) Ji <^j y-s3 ^k> jij^^ ( DNA-Polymerase ) ^ c> jj^ 1 ^ ^ ljVI U « 

_4_Lol^Lo aJ^j -.^ la -^1 \^.| JaJ ujij 

C5^ L^L-aj 4_kJl ^i l^Ul ^> l^j J&l J&\ A^j^l\ CJUjkJl lIijjj jl £\Uu*\ ^jj ^j Ji^ ^ jj^J jl ^jIj l^^I ^IjIj^ (> UJ^ 1 f^j 3 ^ 1 

1^ ^uaUl, 4i^j ^iL*ii J^ll Lkk ^jJ ^jj v tiya. <a^Ji l£ ^^ y^Ji ^ J^u ( DNA) o&j ^> * « > ^ ^^^ ^r— 1 1 W*5i^ 

Lli^aj 1 ^nj ( DNA) J^-VI c_aj-aj]| A \ *ft\\ A.\\,ai1\ (jiiaL j^.1 jljj-ajljj ^JJJl ^jSj 4_i=L2J]| jj^ij ^j j^-VI ^'jj -^-Ij^l ^^>^- CliljliU Aj^j CIujj 

. (DNA ) J*tj^ J u^^ t» u^ k^i.i d.^. v ^ Wii>i c> DNA) ) J^Ji ^Lv.jpi ciLuS i^a j^ 
a^xji 6 ^ f uii ^ij jui J! E i3^ ^^Ji ( DNA) c 1 -^ 1 ^^ J^ l^ r JL- ^ji^ ^ J^u j. cUu ^i J£ jii ^ U£ 

4_9_iaji]| 

?^)j^aJ| j<a ^_)^. ^ I la^ '"'•'^j jl JAC. j)^» 4_il^]| AJVI i^.^ 3 &£• ^J^- *~ J l^jL Aj^\j t- IC (CjIlskJ L-jIjS ^Jl»UJ Ij^jSj jl IjJjj-aJJ jl a^J (JA 

.JajiulJ j\j ^cjouII ^ Ua^. '"'•'^j jl AjV t^iu) jj-^3 ... (JJa luLo lIlA fa iJa 

J^Lk ( DNA ) c^ ajj^jJl cjUjkJl cjIjULj cjUjjjVI l^? ^j3j ^1 CjULatJl jl jj^Jj ^LujjbM ajjI^I jL-aJl jli lillj ^jj 

dj^ (Jit l^Lu-j V Jdl jjjiall o^A JfUj AJjiajll jL-aJl JUBal jl t AjjIjJ^I ASA^I j^>; ^JJ A-J3 JLk V ^'A\ (Jjl^l fj^SJ lj ^.nn,,iVl 
aAJ^-aJj ^L^JVL -.^ul^'i jA Ia^iIIJj ^.LiASul AjJaLaJl Clll^Ja_Ajl a,^ J a^jLajV Ai^Jjl L_Llul]| jl A^J j)^J ■ *^Lul (_3j^ ^' O^ ^LuA^U JJ*i.o -.-^tJo 

AjJdjjLaj ill I ^^^.^J C^l^lcVI /5k 



aAjA^ A-ik jjj£li (DNA) L^JJ^I (J^aL^jI Jj^>j ^-1 mlluiVi jl J_uii3VI Aic aJaJLj ^LuiAJVL jjI£jj LpLaJl jli Llil] 4_iuiiil_J <J*jj3LA jA L^j 

jj^alilj (j-fOua-AliI >j llmj dUjj^U jaLo ' - 1 >jv Aic < &ij ^-LudluiVI Iaa (J2>lk.j 

Jl CjUjkJl DJA (Jjj^J L^jl j] ^aJl jjllJl CjUjLt-c ( «_L^ ^ L^J^. L^^'j f^-^l CjUjkJl lilL jA ^lll (DNA) t^JJ^ 1 c>^LJl jl 

4_C ojoj a-<J AJ oS-aJI CIiIaL^-oJI j-a <lC j^a-a j)C SjUC ^_A o 4j^_L-o j ajLa '<"- (JaLjLj C_S J^. Clll jLiLa AlDlj ^ IP- (Cj''^'' JA.W'lul UjJ^j Ja oJa^. 

jl 4_^i>-a jjJU ^uaU A-iIaC. (CJljJ* ( DNA) t-£j^! ^J>>.ol all ^-\ ulilm V I AJIaC jl ^""ii llA j-aj . ^ a ^ 000 L>* MJ^J L» La J AC AjJJ AaI)La£. 

.AC ojol a^J ua a c_aJ| 

. LjJ^ ^^ 80 J! 20 OH La JjiluLJ l^Jl ? DAA ^Cudll AiLc JjAluLJ £ jj3j*J Ja 

4(j-oli]|j UaaJl ^> J- jj ^1 cilLJA jj£j jl jj^ ALaj 80 J) 20 U£ L. ^jlj2 aA* ^i A^L-a JjjL ^cuij fJJ AJl ^^iu IJA i^J^ 1 L^J«j^ 4 4" 1 

jj^j dl^£j ^^Jjl oAaJl 4 6JJj-aa oAa (Jlil^. OA^£ AuLaXJ >jSj jl *_lialulJ ^Culill ^ ©JjIalLJI Lia. j] jj£ll I p IjJl j-a p jj (_cl ^>jJ V J 1 ^ ^ H 1 l5 J *<^^ 

^CjoUjI AjIaXJ ^jSj (CAll jl_J Jaa.Vj (J-^J j' ikk. jj-^ (_I^ 

.- oJj ^ji j^u uijj b^j v b^, ^ -i^jj&i sj^i u-J(DNA) 

j>aj L^LiJl (j£ ^Lulljlj (DNA) L^JJ^I O^ 1 - ^' r^ 4 " ^Jj^"^ 3 JJ^ C^^' L>*J Jfrf*^ f^Jlllj (JS*]|j al*l\ l^lllaJ j-a ^ j£ij jl Llllc t ■ LaJ jVlj 

Aj3 A2kjJ V (_^a1| (J-al£lJl p ALaJl JjJalJl J lalll IaA jl (JlS j)^a .LllULajJl DAA Ja A_iLaC j£ C-JJjj-aJJ ^ISj ?ASjli ACJjoIJj Uaik JJ*J A-lLajJl OA^-J *\1 

A aALI 4_aJ)I)U| Jaj^)julll aJjSjj jj^jl Clll^jjl x .a-N alljLa. |jjj 4 LaLaJ ^Jalajlj (Jl*Jl jUal JC ?7 jLi. (JjSjI ^ u)"^ .A9AL-aJl ^J/T\^ jA Jj^' 1 ) ^ I 



. UjI ^Ui ^Wi.oi l. a^ji a^ijiSJi jjiaL (DNA) ^..mmi r ua ojj^ 

jdiuJl CllljLiLft Ala 4qK J l^laluLa (Jljl-a t_£^jl p ,\ull al IaJj| IJlA (JjlLk jl 4_l3 4-JJJ V La-aj /"Ckialjll JLa jl jAj lJCjjJaj-a m'-^ Jl A-^-^p LlAj 

.JJ^JLajI L_)j 4_jLui (J^. ill I jA toj^aJl j ^ladl i # i^l >^> jA 
t la ^ a *JS (j£j <&l £jl^J (J-ajVI J l^»J CllljUaLlll J Ua aJJj 
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jj^l ^j^S v^ ( DNA) £l*l 0! 

j] !)Lla (J-ftlj jVlj 4AajIj A-LaAl ClilJ CliLftjLt-o Jc (gj'iVi 4_ic^uij^ 4^q>,o jjA<» jLuiJVI >> u.> J (L)N/\) (J^ta S-iaJj ajjJ)^. J aS\ .laJ j^aJ 

(jl Jjj-aJJ jl j^-ftJ (J^-3 t C_fij^aJl oJA j-ft 4_LajJj| Jj|^}aJl CllVL^ (JJ-a CllVUJ-a (J-a£- ^J ^J 4-Lllj.ulf- £iLjJaJ La p jLa) J r - C-Sj^aJl jjJ^La CllC-jj 

4_ljjjj|j]| Ajjajll jL-aJl -ik. JpLa. <Jl V) 'V fjallj ' ^UasJI Aa^^ill j>n^J *J (J-a*Jl IJA 
x \a"\ i^jsH o jg j ^ Ajjqjr- iJlLLaJ 4 jg ll c>j^£ Ig-jjjiaJ J 4i.l*-aj| (jJa^xjj (jliJal£ -.g* ,a (J-aLajjj Jilaul c_jjxjJo (_Jj£*-J i *<aVinn 4-liljjl.Ajl A J-njJJuVI jl 

jlA^VI J Jjj-aaul ^JC ^JJ-a jJlj '*J- a > ^JjjUjI (Jj£c- U.'^ '**'*' J^- i"''^ r - ^^jl 4J,'u,ollj al ^ui^ll ftifljl 4jj<ij» ll jl jjJJ Ajjhnl oJA jl >^-»*lla 

4jjJa-JIj 4_pLaJl CIiIJjIaajI c-iVI j-« Ia^jc. j Ia^jc.j al£l_2k-Jl oJLuij o^jSklJul &J*j jj^Viil CliKuj 

J- IjJl ^L^ ^Lk Jc DjjlS jj£j LJljx^ Xj^UJI ojLJlj { JiSl\ j^jll Ai^-Jl Jl LllJa&l J Al\ jjJJ ^Aj iaifi ^l£ll C^jl] V] ^^ V IJ* lS 

>LLJa]|j ,^ uillj ^cjJajJlj jl-«J^lj ^j^JIj (JUjjjIIj jj^jj^ij (J^J ^-iLulj^lj (JJJjjUallj Clllilj jllj (JjJ^Jlj (J-oill) (Jla 4_i=»Jl CllUjl^llj jA^I 

A\j aILLj <jjl£ ajaUI JjV^I dja cK jl ajs c£^V U-j iUj^j U j^ ^kLu ^ ^1 cjUIj^Ij CMA\ j^ ljVVI cillJSj jjjllj jjJlj 
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U^JLkl] ^lliill ft^yaj]) 
JJ kU| ^jj^ 050^ ^JP Jlllll JtjLlI jA 

L-jL-atVl Lj2)U jjj ^.jj ^1 ^ CjLa^llkVI o^a Jjjjj ^a! j^j t Jl£^VI 3ifo« CjjjSj b^iJl j^ ^jj ^IiU Jlj^ jL^VI ^^ ^ ^jj 
l^Uijj rJ i3 I^j ^ JLJ1 ^ojo^-i jl VI (jiiLiiVl ^ 3^1 l^UaJJ ^> ^ Jl Ja Lj^UJl dJa cK u^ 4 cJ^I J f^l W^j ^^-^i W>k? 

_4iaC ^3j-« J (_A ^JJ^- '^liS-Jj ^-J (J-^l J^- 

ij**}\ t> Ijujj LjjSj jSJI Jl l^Ja ^j L-jL-acVl W^^ 4 f^ ( W^^J M^-^^Vl Lj^k Ua j jSJtfl J 4 alls, o Lj^UJ j^j^J li«U jpJa 
j^-a-o ^'Tqj j>^»'q| J -.jq'Jto^ -^-'j ^^ Jc- ^.^^W '^J^ 4 ^-jJ^Jl l^»Mj» Jl ^c-<Jl j-a CliljIJiVlj _>°ljVI (Jj-^j ^-^j '^«^jI -iJc ^^JiJjj jc^aijl 

. L_jL-flftVl Lj!5Lk Jlu Ajk jl£ U jAc. Ja jlajj^ix 7 J] l^J Ja J.^A ^| b^Lk L»i 

4-3j-^^ IJL^. o_jji_L-a AJl Jajjill 4 °ijA Jc Lj^LaJl lg-Nj ?r j > ^>l l " Ua AJj^^jI dil jA»->.*dl (jliLk j-o 4Jj^ >>u ^aj 1^ U •> j jit >^>)l J ^^AUlJl -.-^^ll I JA jli 

(C02) UJ^J^ 1 -^1 J 1 ^' ^J (C02) Ol?>^jVt Jl.Vnnll 4ULXJ l*J ^a^J Jiblj j> A^uoilj ^U,La C^IJ AjliJl J*^J L«^a JiUj j> 

jli.1 A-lLaC L^ja aJJ ^^lll 4^1 uLaJl ~-^-v a£jju-£aJ (_>-aJ V ^— SjJoia a^JI J)a C ■ Ut£ ^ ^J-a (j£ J U^LaJl jjJ^La -^J^-J t j^"*' -J^-J • 'S^^ C ' ^-J J ' ^ ♦ 

.u^-^jVl 

[p± ja sjbc ja UkUi jAi j ^jj ^i ( koklea ) j^j^i w^^i m— J^ >^' ^i^ij ^^i J v^i y^Ji u!^ ^^j 

Jj jJVI J -^J^ L^-^l (JjLuuI Jl <." \\ >J-ajl ^* ■ ^ (JJj^'ij (J-aAJj 4_JJjj-aj| CllL^j^Jl ^jli CllljJ3t-Ldj| oIa L_lijJjJ l^a. OJJAj-a Clll^JXjai j-a jj^T) 

Jfc (CjlaJ* ^JajJ-V-all (J^uJl Clll j Aj^jt'iill Lj^Aa i A '& a a fijj*-a jtO^L L^lLliaj (C^J^J ^-JjK .a jy*Jl Aj&lui J 0^j^.j-aJl U^Ajlj L^UsiC. jIaJJ 

4 juil uLa. AjSlIuJjI A y^ ' ; ' ■ n^J C_U^^)Jj| IJA jl _^.jjJaJl ol_a-J 4joiL o-\ aAj^C v " \\ i u s-\ J^- ^11*^ (CjlaJJj t ^ u^t-ll (jLk-ajVI (Jj^ unl 4-luif-VI j-a Jj^sljI 

l^a. A it\ i o-\ ^tik-aJ ^^1 ag.1 q^sll Jlx- ^jluLa Lj^laJl j>» A-Iia. (_]£ c # ' ' "^J ^UaJjl I^A j .^ jjJaJl oLaJJ aJLc. 

.Aiolajll £>^_J Jjqll A, lulllo jj^ Ig'JqjKj L-Luiai Jt 1 g TljA (, _ La ^ > ^-> A,«,.j°Jl ^.L*-aVI (J^-b AJ^C-^U A >^>La b^Lk U^ajj tillJA j 

(j-a A\A\ ?rl!iau La JlawLj ^^1 dl IjJat-LdJ I D^A Ja (^J^' (,^"1 AMjll CllUjJ^aJlj . JLaj^j^-aJLj oLajaLaJl 4_J^)^-oJl CllljJXjuijl j-a ^Ua£. <Lilaw (_p (3j^ -^J^ 

.^l^iJl AjJaA jl Jal (j-a ^^A jja aJJ i^IjAJj L^JawLa jc (jiajl Q'l ^JaJj ^I^C. 

.S^ljll SLJaJj J^b JjLUllj f LoJAJVI c3^.J= t> ^j£i U^V 1 r^ ^ ^^ UJl 6^ 0' LT^ ^' V^Jj 

. ^iaJl <,Uj ^Ja Ul£j ^JjlLaJl AiJajJI Ajpbl ^UJl Jll^Vl djUkl jll ^A LjXaJl jl (Ji*jj I^Jj 

_ yia S^liij Ijji-Ja j ^Jjli ^Uallj ^UJ^JI JHuVI cjLk ^jll jA JUjj MJU^oj d^j ill jl Ul J^jJ aK |j^i 



,W*n A^^)jl ^ -^-J^ <_T^ 4 a tJa^Jl jli CllLajIa^Jl ftJA ' r - Wbjj 4 jLulJ^I /« > Q"> (jj^4 4 >^nl -\ll CIiLojIslajI (J^aaJ /g^ (JJJjI-IajI ^5 1 ».]•*-> bs.J*-J' -^" 
ftJlA (Jo-aixJ alg .all oJA jl ">''Vj .U.!*'.. Uj^. .J^-^ (J^* . Ij t4jl-sl^j| f-1 .V-Ml (J^">» \\\j t jjjjjj jj£5 b^LaJ! ^jJajLJa tlHl3jj| Jj^-aJ I *')- a J^jjj 

(_£_j^I »l,j.uil ^^jLj <— ijjui U^J t jjI£jjI 4jbr, jc ciajjj /^-«j jjI£jj ,JLa 1 ■ JaJl c_s^)3Uj J-»u>ilLj lg 'il*^ c_a^_)*j 4_iLk (_]£ .^a (j>>» jll lg >>m j jc b^bJl 

4 a >>>.o)l (JjLlSj .lie bjjj^. jjjj 

ACtiOU ijJLi. 41lj ^a L£UJl *ja ^ jj lUj r ji,JSl\ 4+^ cyiL tSllij ^j^l jc \ i r^ i aJuJ^JI aUllkJl *bl*cVI Jc LpUJl be jj jla 

jjj^Ju! Jllui V 1 ) .(J^aa jll Ig iJgjU Ai^jL-J 4 n» ^ ClAc-j^a^a (J^joiluij • ^'i-^'i .laJjll jjJaaul Lpli. (_A jl l^^^-l ^*' c_Sjjoi3 (j^aauJI l^j^aa JJ ?rljlaVlj 

.(40 .u^> rfjikJi ^yi 1988, sjS3l 4 jLu^ ^bj^Yasamda ve Hekimlikte Fizyoloji* <l^ -^i 

ClAcj-a^_x» (J^juijj L_flj\jUJ jjJsxxJl (JJjiJ (JSluL) ^^jll LplaJl (jl .laJ L_Sjjaia l£J2>] £^a IaI 'lx a"\ aJ jjiOAJjl LfrjJaJU JC Lj^LLil bS^3 j] bj| < _ g -l*J I^A j 
Jb jc L^jljJJaJ J)^J ' M^J ^ I \j r - jl ^.!.'"^ r '" 0^3 ?• J' ^^ ^"''-a') (J^-9 ?{J^>».) jjc lg >>i»j b2/L^jl c_fi^*jj c_ fij£ jjj . 4 La *. jjial^cl -LaJLaJ A *n» ^ 

(jj^il (3^- L^-^' U^^l LJJ All I jA ^^C-jII I^A jAx-a^ jl j£j-Jl j-a ?CllUjJ)^J] fjhwll (^jll I^A jAx^ax j^ 4(J-ol^ j>^iP. JJjSjI Aj3 « aJaJ ^Ul 






^lU j ajjUJI AiA^Jl a JA l_j^3 :UJ| ^1 t> cJ,VVI o^j '^jjl^l ^Jj^l jL^Jl ft j ^ Je ajjI^^I Aiju^Jl 4^jii c^ijSj 2u^| y^Jl jj 
jo 4>*JJ b^iJl jiaxj cilUA j <4_UJ1 4jJ^J oJj^jll U%^j jj^J .CJlj^l Ja.b ^ '^j^jJI JjU^liSlI <jfl Jiali aJ^VI c_iVI j—^ j- cy^ 

lil^j^jj dll^iXjaul DJA tflJJaUJj *LlLJl /fflc- S-iJ^J Lo LJllLaJ ^ ■"''"I jl^ -Nil ^ AoJUal Lj^LkJl jl .t^llj jjc (jULftj jjjjj-a^ll 4-luU Clll^JJUai (JJ^)Ja 
/Mr, jj^J* OJJ» >^i jUjJafl AjuoIJ j<a jj^*'*' L^Jl L^^P ^— Sj-ul3 l-a OJAt-uJ UJjJa li»)nq^ Lj^.1 IJIj >U» V I /Jj tJJj^'n A_lliJ| (J*-aU Lo-a L-ljlSjl l ' a J, ^ ^ ^^ 

tJala 4 qj'^ j -^jjk ej^it j-© jj^JJ ^^kVlj c3^J -W^- _> i -^ : ' 4-£^* (j-* jj^*'*' jl*'Q'^'l jIjIa ^a^.]j t^j^i* jil 1 <^g >>»» j ^ jjj1^.IaL» jjjala tjfiuji 

aJlliuvi >vij y^yi ^JLkiuvi ^aj Lcai^i jUi> ji> ^ ( DYNEIN ) ^b -l^.i q#sj* c> uj^' -j^^i uW^^i ^ u! 

jjIjjjj ^g^iiJl jjjjjjII j>j ^1 cjUjj^JIj t AjLul^ SjSj ipuJl jjj lilja^ lU*j 4j| jjiLb ^^ui-Jl jiijj^ a^LuiVI : ^j^lj t^jUJl 

4JjlLa JJjSjjI 4_i^.U j^ lAjSaJ ^)J^I JJ*i»*J l^-Jl Vj tLuljEiml ^^il) 'a\j\ q 'ill ^ l^ljj bj^J-« ^-^J U- a J J-a ^ < "' C-Liill J-N^. (jKull 4 JJA /e-iG 4_i^ajj^a^ft 
J-IS3JI f LLiIl ciUj jli IJA Jg j tSjj^C £3121 £j1jju511 i^j ^ 4l ,^U ^ OJ> , Jl jl j. ^q ll O^A j^ jllSl ^jJ j iA-lUJ| ^UjJI jU^L 

. ^ jUJl J£ juo ^^3311 JL^JI b^Lk j- 4jli J£ ^ bj^j. JIJU 

. ji-^Jl ^ ^lllilj JJ-JJ DJj^Jl jJ*Jb (Jjl V 5-1 j^l j- jj^l ^aJl f U^Jl IJA jl 
lg r-j^-^^J (J^> t'ii'i lilJAJ o LoLaJ ^j>>» jll 1 g >>»* J x-o 4 q ml n *, 4-aj-y^ (, " )1 JJ \^. ft UjiC 4jiiJ j-« 9 ft J) JU 1 " '1 JJ J)^- ft UolC 4J3 a3 j^ (J^->J jj] oj oJ jjj o VJ (JSo 

4-iklJ 5-UjLjiVI : Ul i ]b u-^J CjUj pJi* jbiJl IJA .U^I,J Lkk , jj jl djJ^J 1^ 4_i 9S AaL 
jjj^b j-aj-^a j-a *ftJL^.Ij 4j|-S liL^^J ^ 'ft.'lJ^jJl L^jijJaj (Jlajj ^33 'oAa.lj 'ft^)JXjai jj^J ftJ)^.J-« CllbJ^J a^J L^-^.^jaiJ jl Liljbk. ^^jJl C-Ij^-Vl O^A J 

^ ^gAlilll (_^Ax 1, \j-^ ->^q*1 ^^Jj .dlljJy-Jul <-^\ j-aj-ia 4_iaJ| 4 jl-sll ^ ■^•J^ (_^"l ftjj».uill (Jkb ^jJ 1^ »laa c-IJ^VI &^A jl (3^° ^- a - a 4 >^i^L=Jlj 

: Jiili JiAJi ^a Jiij J ^^iujj ^LuuJi ^ ju^l\ 

jLulJVI ^^-^ cJ^W^W '"^ J.1* > -^ ^-JC- 1 *^^^-"< La (J^a (JJ>^->U'ill ftJA 4-Jj* >^-> ^Aa (Jiaul ^JJ^I bJ jbuij] _>*Jai (J^b (Jjj-alijjl ftJA /uJaj Ujju-aJ jJ 

J j > «oJ (JJ^JjolJ 4J| ^£j«J| j<a3 ftJ^)a-<Jl j;i*jb L^JJjJ JC Jj^JtJ '"'J^ IAa> ftJJ» > <~\ A"\\ u\a ^ 2>L»l^La LoUaJ £->^zj -^ ^-JljUj 4_jl_^_jjal *Ull jl 4_*-a2>Lij|j 

^lajj 4_jl_a_iui <&l ft_J^AJ aJJ ^^ Lajjj )^q°l aAa^lj 4_jLk tiijj^'il B^£ ft JJa > ^-i 4 ^>1 uLo ^ 4 a > sijj J^ t U»l AUaJjl I^J 4-jj^.Jlj "ft^JAxJl ^^A 4ijLi_tfa]| jl 

. ( flxl ?1 La jLalJVI ^lo ) ^b^bai 4j U^j Vj 4j JjjU V (^^1 4^kjj 



HaLyAl ^ Jailll Jasla 



;• . 



4jQall AlIjU CllUaJi-a \g -nTh 'ftl J^ 1 1 AJ3 ^^Ic (JJaJJ 4-«j!>lll 4iUaJl jx 4j ^-LL=»J La (j£ jl (il]j 4 n-QLkj \g ^'JVlj LiilC-l ^jJa^Juj (JiiaJjJj t flljj ^-uLa 

AiLyi ^ c^Lk^a jj^u bsiLi Lai^ j^b. uj mi bi j^u u,^ biuij^ j^. j-j ^.^ J> (M itochond ria) ^j^j^j^ 



L5^^ 



jLaj jjVI ^bj 4iLk]| ^LiJl ^J 4J|^Lulj jl^LuLa 4Jj UiJl ^3 4iLL] I ^bJV b^j 1jj^ ^4i (02) j^^jVl jl m hj££Ju*l\ J^ 



<^Aj tfjiVl CJUjjjbU l§Jl£^ ^j±3 AalLlI ^-UIjJ jljLl jj J U%^j CjJ Jill CjLujJVli aSILII ^lEl JjU <> jja cK ^ IajIjjI AillkJl 

y^jll cjLL*JI cjI^j ajjUojJJI cj^Uill iiAi. Jj^ ,> U±l\ ^ ^ Jl i^&Vl J AJjJp.Jl aSLLII JjpJii i*Ui£j l*j&j J*l£ J 

f jSj j£a < jlj^VI l_ll3jj J Lkk jl cjUjjjVI J j±jij jl i^Lk jjj aJ£ tSlk ^ cjbLxil dJa jljj ^ J c^jlil Jill cjUjj&I cjuIj 

. i^?Jl *#■ J <i*c *JJ £jl j c^W lUc- Aja J ^U^Jj JUjU aLaj 

AuJl jl kail I Ja*_x» (j-a \ ajlaJJ jlclj filial] 4 )n^ ■o's Ja*J j'ujU AjLJl J -^.Ij (j-« JJ^I lg .o>^ J"".) V jll l-J^L=»J I (jl JjSll 1 Y&a\ aJ (j-aj 

-jUj^l 

UJ*- jjj^y ^-^ J^ 1 ^ J^L? -^IjI 1 uj*j*^.j '^ ^4^ ^ j^ 3 J e^-^W u^j^. j j^^'u uh^-* l£^J cff^- e j^ 3 ' -^' cU*-» <j! 

f. \C Jailll (J-aLx-o JjioJJ Jjj-saliJ (jl JjaJLuU Aj| ^)£JilLj JJAaJl (j-«J ta^XaljL^ J a£J Aa.UL.Jl cJljJall Cl±aJ jslaJl Jailll IJlA JjlVl Jc fiJ^S -.g JjJ j 

. Jaijll A-*K J*_« (jt flj£a Jjl ffcpj (JiLllj j h,o . ^Vu J;1C. (JillJI ^Ajl 

t> Ai! tiLiVj « Jatil J-A*- J f LLiII j> 1a£*3 jj£I l^LLja <yj| A_kll J iSLLlI ^IHV aLI£]| Aij*^lj aJj^I ^3*33 p&ll Ij» J^ ^Ujj 

?^aii ^ujvi ija ji. jujj ji u^j yaJi jl^s ^ jij .^i yi£j A-ikii ji jjSii < *k . ^ i 

^.^j j^j AjLjlII oJA jl^JV A_iJ^-«! AjI 4jKH jLj J I jji A^i2kj]jJJ Ajjja. AjIaC ^^i IJl A-aKll ^^"-^ Jiaull Aj-ajS A-lLa ^1 ^jl ^-jJ V AajS^JI ^j 

Ua ^>j jAjUJI Jc ^jLo! jjil aJ aSUJI S 133] ^ tWij Ijjj ^i*L ^j!| (02) jj^jVl jV Sjl^Jl d^J Jj^jII A^jill L^J c lli ^15 l^LiJ 

Jj C-U-^Jl L-flAfc^aJ\j L^ijLli_aJ l^-obaj LgJjj^Jj LplaJl -^-^\ '4-±ASm\ ^^C ^^It JjJj JJ^I I^A J L^J 4-a_ptfl Clll jj-o-Jl 0^_J A-«^JU jj^J jl ' . '7- J A-lIaJlJ 

m c,yc ^k Ja. jlUJl ^L-a j)^ W*J>^. 

.jladL j)-» ajLJI ^ a^Ij A^-LuLa ^ LJ ^jaj]| aaJj-ss ^ L^J Ajlgi V ^^1 ojjSlI ( _ 5 JL*j J&\ j^=v. L^-3 



LiliJ! J SLpJt A21L : (ATP) vitf'd <^> 

^^ ^ ^oii-s y5j ( ADENOZIN-TRIPHOSPHATE)oh^vi j-il-js ^ ^ a^u a1j> ^ ^iiu vj sawi ji 

. (ATP) ^J> c> L.»J9^ (45) u^Jj ^^k Jl S 13^ J-l£ rJj J^ a^IjI] ^LkjluVI aJU J jLuuVI jl 

csUil aslui ^ jc ^j ysJi j 0UJ1 ji ^13 Vj (ATP) o- 1^ f i^ 1 o- j^i jt^v 1 r^ c^ -^^ v -ol ^j-Jij >^W j^Jij 

.dSjs j^ Ujj£ y^ jj^ a^u ^ (ATP) ^j> oy^ s>^ aJ^j j£ ^ ^ aji a^j^ (ATP) ^l aas a^ j^ ^ 

Aijj^ £^J dj^ AiLLII j^kij (oj^l ) CJli^ja CjUj ja. dj^J ,> Ja.jj (ATP) ^j^.j aSULII Ajk ^jb ^% AiLUl Jl AjUJI ^UlaJ UjOo 
f-jJaJl jl c^iulVj tl^ajsu i^^-C- J^-ij *^ J.!"^ * ^- £ -_> u 4 ** J^ J f^J CjUlaJul o.^q tAJj^ un AjIaJl Ja.|j dlLliAaJl AlflJJ Jj-aaJ U»-« c^_>^»l dlLLaija 

Oilijll f lLi ^ja.j Aijb^II j^a^j ^jj jl (J->-;j 4 UJ L_i^llil ^tUjVW f^'j y^ A-. j^]| AiLLlI 4jl£ jjL ji AJLcJ V CJlji (> JjSjj ^^Jl 

.xj^jouI ?rll3Vl I^A (jjSaJlJ l_Lui1_LJI 
J£ ^Lk Ja.j jc iil jA (jiul jl Aa.j J^L AjaJl CjUjIII] oji^aij (ATP) *i£ j> (J^-J ^^!j U^ ^C^ j^ cK ^J^J y^Ji (3^ L^^' L>^ 



jii i^ijjfljj i^tijji jj^ jc j**jj AikiJi cjuljjjjIi jj^i ^ lu ijj^ l_i*]jj b^uJi ^j-^ j* (golgi) ^j^- : ^i^^ cs^ 1 " ^ ^J 
c^^i Endoplasmic Reticulum :) y^x^i a^s ^ jku y*ji ^ Aiia^ j£U ^ ^ j&\ Aii^ji ^^^1 ,> ij^s 

. c3^^^? W^J ^v? <>^J^ : ^^ ul ^ J! ^i^^jjjijyi a£^]| (> JSjjj cjUiiijjjlli ajUJI J jj jl£^ J ^jj 

Ail >>iLj -jq^>'n jji^ll I^A j ( _^Jja. A-ajjaia, J Cj|^)jiLij (j-b^jxU CjUjjjj^jjI jl idil^iiJljl oJA j.o>>> j^» c"il jU* ll aJA Jlo ?rLlJV A^1_A lHjIjjsu c^jUa 

Jiliilui ^^jjI xJJIj^Jlj CIiUjjjj^jjI AjcjJ ' t ''■'•*■ >. *'ai'i-^'i C1iI^)Jaj]| oJA tAoJAJ ^jiaLfta.1 \ $ \\\ <■ *ol ■ <aJ jl C1iLjj^)j£ jjjj yi > *°^ ■ ^j ^i»"Vlj CliljAiAjj^ 

^jSj ^7'j-^ A-.jjjoia. jl U^£Jij 4 W^ -^-Ij^lui ^jI AajaiLLJl Ailia-Jl xil^-Jl ,Jc L^juJjJj diLiJjjj^jji t * a > )'**' AjLgju pjSj tf ^'j^ A-aJjoiai tl^jlj 

lIj^UjIi j i^iiki ^i ^j^j jjj ija. Aiji^ ojj^j ^ cjbLxii dja jujj ji j^^ji ^ yaJi y^ ^ > t i,,^ i^l aiiilji Aikvi ^i^l? 
^ ^^ y^ ji ^c^l ^ ,> .AjjkJi ^sijJi ji w-^-j (ER) J i«A33] f3 jUi ^yii^i ^vv j^i jii ^. j ^ji yu^i 

aj£j j^i iAajli aj-iSj ^Ij i^c-jl y^-'l J CliLjiASul o,^ J fj^i J» >-^ll J ^^aLiLJI a-maJl IJiA jl (Cl iA_il=Jl Ji»lj jj^aj! y^ftju A-ftialxJlj Ajjjjol<J| 

AjJlaJj Jlj^ (> (JJJjjJl ^Lua.1 M^ 1 ^ J° ^ W^jj U^^> ^J*-^J O^ 1 U ' ^J C> W^.>4 (»J%J ^! L5^ J 11 ^y^JJ^ j^4 

?CjL«Ujaiai] L_Lll*j]| y^aa J aUSllj L^ljUaj 

jKjui-nII J£j JiJl ^L ^J]l ja JUjj ajU^o ill ji ajs t^LS V U*j .cjbL*Jl r ;U.n J .Lk ^1 dj^j V Ajji jjjJl J f U-iJVI Ija ^j 
Jill CJl jajfcJl oJa f UI jjj^l* jjflSj ^Jli JUjj ajL^uj A-ckj ill ojja ^> jjjj L» ^Ljj .l^Jl ja.1 ^j AjLkJI Jj IjaUllj jljSlI ^UjI 

Ai,"\>^>ll (j/T\.ftj aJJ AjLaaJl o^A jLio AjJJjjI^jI Ajjajll jl >^iM A-<^cJ)J L<J JjJ^jUJj A-iiaJl Ja.b ^"i.^^'i 



CjI 



? JpUP JajlaS J*ju JjHI £l £jaJ*j J* 

jL-aJl jl 4-jJ-S LillJ JJUll jSLlj t(C^)iaa L$J*£- A ^'' V] jA La ^jluLall A-ilLc Li^,jJjj£j ^cj J-al^ jg 7- -> J-aA-a -^J^-J jl (c^-V. (jl -^-l ,* .! ^~ t *' "'.! V 

j^uj JLb jjj ^jijjjl^l jl '4 J^ J J^H *\j*ti ^ t> UJ^^-J *^ c> c5^ ■^ , J^ ^J^. l^ 1 J*l£^l J»*Jl jb jj&AJ A_iijjjhil 

L_ljiullj aJJ jll CllljLall ©JiA j* JJ^ -lil^J C t la koII j* jVI Jjj ' * flllLi— a (Cjlj^ft Jclij Ajl A-uLai j* S->J^. La &-^.ljll ^J\^i 4_iLkJl J CL^Vl 

.A_ljljll j* t — *J' j-* -^-Ij J^i J L^J^-^I £^J 

jjA^ Sjj^ J ^IVluy V c^l j^l uj^j '^LLII Jl Lplill ^U^l uu* jj£jk J! ^j^J cf^l *&-Ji cS Jj^3 J^ll Jib U*il1 

. jUl J j-flSJ Jl ^uuJl o^J*^. b»^jc jl^ Jl cjULjjjjIIj jjAJill Jj^Jiia jkll 
(_U*j aAII J o-ija^Jl Lplill jjjX jla lil . jUl jjijj Uaj ^ ^M^l '.'"^ ^j* j! <^A? ^j 1 ^ l£^ *biJl Jj^. ^> U> 4-*^Jl 

IJA HajJ Jl AJLliJl AjI-IJ Ho C-Uai! J p jSjll jj^ J*] I J CS^-J^ LT°'" 



.• •• 

1 1-\ 1 



CjL 



jjJa ^L A^-oaJ! utj i rt j V (^ jaajj <Ji]| L^laJl 

JliSjIj pjSj Lplill •> In* « j \$ uiaL lg maj i aJjj Lplill a^i tAjl >^a ji A_Jajj^» jj^J jl l^jlj A-n\ ■v.ll ClialJl jLauVI >.^y J l_£lijl ;j^» \ lilbA 

jUjjjjjIi o^a ji vi mi jte4 J^A? W^j u^j^'j p"i?H ^^- y^> ^^ ^^ S JJ> UJ^'^ ^^JJ^ 1 6 ^ U^J 'W^ ^^t ^^J^ 1 
jjj^j jj£ JU ^i jj bjjt lljLo) I^jIjj) 3JU ^a jl ^>jj- AjLkll ^u-aj Uj^o Jaia J^l ^ i^jj y=Jl Jib cjjJI a!\ ^jii SjU*j jl Ml 

m *£\ >k ji ^i t ^ii ^^ jiij^ y^ii 

cL^ A-jUI 4-UJ1 CJj^ (ji.nj.n jjjUJI ^a AJjlill CJlliijjJl ^^J jji Vjj lULu ^i^UJl tljSjll ^fl jUIjVI Ajkll j>3 u> U 11 ^ ^H^^ 1 i> J 

.^aJl O^^l ^^ JUlb j ^.oiaJl ^i 4ojl,,ill U>UJ| CJj^ jlj-loil ^^iu IJA j 

^1 4J±1\ Jl ^aulbj .CJjJI J! U+til J JjSjj jlj-alub JaJloLJ jlj^l Jj (^^jJ oUJl ^ ^JaJjJl j <jL-aJl Lj^UJl jl J^luil fcSllJS j 

Jc CllLcLia J^ h*j aJ (j-aj 4Aj3 OJ^aavj^Jl Jajoljll JC 1 g uljj Jj)*^* C5^ ^jJJLa^JVI J Vjl 1-ifJ \-^-J\-9 J-aJUil J AJjlljl l^jUjJj^JJ ^CauIJj jl aJDVI J^)Sj 

^fl jUjJVI ;> 4^jUll CJXJaill L_fi]jJj .DJ^*la » I jj\ Jj ^Lo^VI J A_UJl » I ja.1 JjLu! £ Sljjll lAJJ U^U j . Jij l^Jllj j^JJ Jla. AjUJl ^tkjoJ 

Jc <,UjVI ^ Jj UK lJJIS V Alullj Dj^nJl b^UJl jl UA ^jiJlj tSja^lJl ^lUJl Aiiaia J Sjja.jJl j ^J^VI 4 ojUl L^iJl 4-kuljJ JUJl 

A^a U^jikj j^J j AlLa A^jalji Q* L-fiJljJ L_l£ljj]| oJi^i 4 jiUaVlj '^^J U^l ^-^ JUall J J Jul Jtj -C5 ^Jl (jjl^l P ' l»a 1 DJjli t^llj J (jV I g > >f j 

Ui^j! L_ia.ljXl aIlJI b^UJl jj^aj a^U ,> a\jUJ1 A^-a CjIjIjSI 3 o J till b^UJl JUjI 2ui£ ja Ua jj5J| j .l^iX'l pij V ^BaS ^Jj jjllll ^.aJ 

. S^jli cjb Jl jj V JIIaIlJI b^UJl ,> 

Jc IjJai JSjjU ClLi-Jj-alj diab' ^3 A_ili A-aJ jl_J A-ajiul]| AjlaJJ ^g^-jl (C^l (_>* ?L_iiaJLll jLuJl IJl^-J JJ-aJ (jl • 1 laJ - JJ 4 ajLuJi AjiaJl j}i -\ (C^ll La 
oLlav jl UUjoIU ?T o nH La oA o SjjLfl jjol^J '<~- AjjLiaJI L^jJjUa o s-bl /Jc *> -n. a >^a A-laJ| U^LaJI jl Lil ?tjJaJJ ^jJa \C j-a a^flj La (J^Lk. j-a a VajaiaJI 

^JjUJl ^aLjjll I^A ^i^L-a £y> jil j . ^Jl jjl£]| 
b^UJl J JjUJl ^UjJl I^A C^Jji J]| ^A ^UaaJl AijU-aJl jL a£LU| jC IjiLj ^J ^jV t»Sl c^l f^L-al jlj ^V Jji^l AjjIaJ oUj jl 

.AlijU^a J jlkjjl ^j^ C^ 3 ^ J^ C5VV. ^ "^ V ^1 A-aLu j l^j* JAa V Jill AjjJAJ jLu ^ll j! Ajfl A!S V ^1 j^J 



<0^)Jj£ ^.Lijail (^jja JC j\ AJUjJluiJ (C^jI ^Ij^-ll j\ L^JjLllJ jJl AjAC-VI i^Jjb jt La] LlaLul^.1 JijJ Jjl AjJ^aJl Jjt- Lj^JJ^Jl j^» OJj5£ p IjJl iillJA 

L^iJl t> Ujj ill Jk J^a IJl <xuLi*l Ji|jL*Jl f UaJ L_i^jb pjSj V J^ l^a jUiaJI JJjUll £ I jjj| ^"j Jill OjLia]| LlJjSjll (J^*J Ljajj C^JUa j 

Jllj ^All J ^jJ Jill AjclijJl Ll^UJl OJA j.a.Ja jx^j ^uLjJl JC ^Ujll ^ SjJa.jIl l^jjj^j Lj^UJj D^A JAJjS Dj£llj C^-at^ Jill LLaLa^i J 

Jill bj^ll f^lj JLill jISUII £ j333 ( KUPPFER) j^ W^Lk ^ Jill b^LsJl ooa Aj^I Sj^j f UaJ J A^|JL,1 AJa^a JU 

L>^-i JjJJ ^-^J <^Li3l j^ ^^IJ ojL^all Ljjiill ^^^V? JjJJ ^-^J j^J ^-^ 4 ^^' 0, 1 0(> JSI J^Lk J fjll (JJjIa jc ^All Jl JL3 

,A_j1j1ojI LjjJ^jII J J - >»*n jj ^jjc. j^» ♦..i^ll OjLiaJl Lj^)J^jj| 
. l^llaJ Jill CJl^aJl Aij*-a J ^uLjJl J L^ijUaj] L^jjJ Jill jl jjJ IJA Jij fJ S3 L^iJl jl 

^i jiAL J >i UfLa jk^s ji j^ 0- ±&1\ j ( KUPPFER) j^j^ Lpu a^ ^^ ^i jiui ^aj vi u^c c_j^ ji ^ aLSj ^iua 

LoiaJl J jil j,Ja^ J Ll^UJl D^A C^Jl£ jla iliaL^i Jk Ai^ J AJLu J^ ^^jJI jlUJl AJji ^1 ^jii oj^ UJ j^JaJ txjiaj tl^J AjuJaj J ^i 
J^ jli lil . JlAll J Al^JJ ^U ^xu^l J JJ^ AJ^I Sjj^ll JJO JSjJj] OjLjall Ljjj^jII j- a^II 4\jSH] ^jSll JjiHl J^iJ l^J jl£ La] ^All j^ V^? 

.ajUI J ^Ij %1 ^^*jj V aUJI Abj^jJl ojj^ll Jib Jj^jll J ^Jj ji J,-aj Jill hJSJ\ 

jll ^ Lj^ill oJA l*1nnl AJl AliaaJl .^=Jl J ^ji! fiLja&j ^j^-j p^J ^J^l ^ jijj^ Lj^li xj^aJ jj *_llalaiJ jll »Uax1| Aa^j-all oJA <^A La3 
.La AjoI^. Jib L^J l^)i-a OAilij L^J ijjj^la Ul^a jLiij I ^ '*^j Li^-J ** jl-s.ll jj^J jl Jjix-aJl JJC. j-ai il^J l^-a 1-AAiJjj l^J A_iulLlaj| j£La V I jLiij 

. A_ia j j ■ aa V Jc-j j^*';- J^ j-« aJ jjV p aiJI Ja ; ikijJl Ija j tbjjSj A_j]i jjjL AjLa ^^*jj jLuuVl p > n-> Jib Lplill j^c jl 



^-Ic IJuLulsJ (Jjjlib (_j£ A*-£ ls-^-^j 4_jL^_iui ilili tp,\u ~ )~- alL ^ac (j-a liqli (CJul 4£ < _ 5 juJ cAj ajLuI aLul i . '-»-l > a jA .JLajj ajI -n j > o jIiI <jl c^iui Vj 

ilgjja. q^a L$_uiaJ j^ajj iVjl £-Sj^l ^ i-^fjj 'cJ-*«Jl Ajlcli $.aJ Clij-Jl (Jjjj^)J ^1 ojLuiyi *Uac.b lAii jLaJJVI jj^J (j^l 2j^l jjj _*l^.j J^SJ 

jjc. (J>^»qVi aji-niI ^ AalJI UHjjIj L^jIaj AlSluLa ^Luial ,_]] uj^*'*'j **.! 1 ""'" ^ oljiil IJ>ajj ajI^JjI ^j 4 cs-^ U^_^ W-^ W- J *Jj J,-ia J 6 ^''j 

Alii <J UjJj^j (jV lAx^ "ciljjj L£UJl jiaxj ^IUa .^ jil L£Lk t_ijL (> ■ ftl^jj AalJI L£UJl j£ >-i,,nl Ail L_jjjiJlj > Ijjfl f A*Hl *jj^I L£UJl 

.^*Jl U^U^j aIi* L£Lk (> (jj^Sj (jSLkVl - JaJl - a**il a^ao) ^lb ^ JlUlj L^U^j ^u^Jl Jljj La ^1 *a*j 
jiVl jiuull Je ^Vlj L£UJl f lAcb a_^UJ| CjIjIjSII lib L£UJl jl jA jblcVI <> Uiil J [+£ jAilll v^j ^1 a^-JI CjU^jJU 

aLj aC-LUj (jjjjaUJJ _>aljVI &A3J Lj^liJl (_j£ p Lu-^jl j 

Uj 8 Akb ^ ^a ^i]| ^aJj jjl£Jl j^ Jlj^Vl c> d^ ij M JJ* c>j 1 <«'"■-' i>j y^ 1 (W* Jj^ 1 ^J il ^ 1 *j^£ (3^ c^ 1 t> LSJ^* 

^ijjA^jl ^OaL^Jjl I JA - ^ - <3 ^ j^a ?^jluL«Jl ^JU3j AjJajJl aJA j fijJAj! O^A ' # '^ ' a ^J* (jjj 
.^.LiAJu! AJAfc^aJl jA jJjjlaJl ^c-«L^)Jj| IJA ' . la.1 i a ^j! CliLjjj (jjJjL^J Ajjjjjl^jl Aj^JJaJjl jL-aJlj L_lla_i^al q\ 



; CA^j*^ Cj^Ij ^> Aja Au^rW \p^l\ oj^j t^ ] LS* *^ 

. A^LlaJ ^j!| ^Ij^JI ^^AU a\iLc ^2 lilljjj ULkb Jj *lj$]| jLVn.oL j^U ^1 b^UJl ^ ; ^jV! Ax->^| 

^ (J-aaJl ^ajjj] diljLui] (Jjoijj (Ja*J! ^ji ajjIj]! <c.j-a^-J! Lj^Li. I^ij Lai V.j tl^jjjjLiLaj (jiiaUll 4x.jjoi ^ ^^'i'i j^l L^LlS! ^ ; 4-utUl Ax-^Aa-al! 

(jj^ ulll 4jUC <C^)jal ^>* -^jjy. ba-a Aj^)]| ^ ^-Ij^-ll AJJAJ /e-k Ajla^>l! A-AaXJ fLllI aJJ lilJAjj /JjVI ACj-a^k-all Lj^la. 
L_LulJ ^-II ?rllaJ LaAJC AjLaxJl ^5 (J^.JJJ Ig J^J AjjLlSI ^j-ianll 4 JUT- ^.Uj'l g.^.uvll (J^aaU 4 in uj j _^-J 4 Ul ~S Lpla. ^Aj | AjJOll <L& j .a ^ .a 1 1 Llilik. Lai 

.(jiilill a^ ^5 ciljl^j Jtf jljj cjXi^ Jl cjljL^VI (Jx-jjj ^jJl Jib *lj^l c> yu 

.^i ^ ai^ ^^ (C0 2 ) ujo^i ^^i ^j (0 2 ) t>^Vl uj& u> j* (3^1 y^ c> ^^i u> ^ ^^^ W u^ii y^ u! 

^jluLaJl ^-I] 4-Jjlia^Jl ^)JC. 1 ■ LuUjj a^A \~»U>i\ *j3j ^^£1 (JJiiUll J)^_><» ^ Lj^liJl (j-a 4\cja-\a a^jaJ Ajjlln-all (. ■ LuUjj OJA ^ '"'Wi ^jjj dll^jilll jj] 

|A^ 4_a_l3J VJjLx-aJ q ^J qiia-aJl 

qry^jVl ^ (jC CjLajI*-a (JiiaHJI ji^a J] J*^J ^L£ j£] jA\-L* JJjlj (JiliUll j£j^ Jc ?A\ <J HlAA] (0 2 ) U^^jVl V^ ^^ L>^ 
Sj^l (> SjUc Lj^UJl DJA j v jUJl ^jll jl^»V AuLa*Jl ^i JkjJJ Lj^UJl (> ^jil A^j^a-a cilLlA jl ^1 t( oll J) Jj^J j£\ OJjilaJl (0 2 ) 

.pLaJul ^Tjli -V.JjjI U^-« '^Jj.'^'l A_Jj>»Jj| A_ic.jVI (J^a-j ^ ■^•J 3 '- 1 ?* AjalLaia. jUiluil 
A-aj!>lIl LllljJJaullj ^LjSil J (jl ulHulVI A jLr- ftJaJj >JJ liilljj All«_a A-lulL ^ Jl] 1 ^ (JJa_u£ j V I Jji-^ -^- ^g-ulillJ! j£j-aJl ^1 dlljLjjyi J^jJ* 

?fi)Li=Jl Jja If- g-1 qjl) l^l'J^'i ^^Jjl (JJa Lil^jVI A_La£ AjJjXjJiliUl Lj^LsJl (j-* AX-J-a>-a C-fl^)AJ ' *<> J$ 
^^jiajVI ^J (_jk t^ (jj^J ^JJ-J (jL^J] ^>i^ (j,^ AAlLiJ! AjIaj Ala J^J-all ^g-JVI ^Uaill Ia^-J L^LkJl oA4> ajij* l Sj'Sj 

. i^ LaU ^.J^ ^ Vj ^1*11 AiiLj fl y'A\ J-ALaJl r Ui3lj lAA 
aj^Ul (JJa_ul£jVI JSL > J^J'j A^J iS-J^J U *'■">'' ''Si^PH ^J^'"' 1-^i aIju! ^-a oLiaJl <Aa.J J'j^ 3 '-^1 1 ^r^J V 4-Jl Ajk.jAl lAa. (JjjLuia. aUaill IJA (jl 

Al ^15 (C0 2 ) JS- SjLiJl biy I ^ji^ j3ll <J r jSjj t^JiaJ J£ <^ bjj^' LLaLo^l ^a jjAj AjLa Jfi Ujsac ajjj ^1 b>kJI A^LIaJ* ^a!I 

• >^ ! £^ ^ (H 2 ) U^JjAl^ll jjjjj jjJjill 
OA^-J a^ja^Jl-a >C.J i^l_LaAjl l—flAx-all <a_iij Aa.j J^ t Ull (jLa£j| IJA (jl jAj oAlLa <CAll ^-aC-VI jUV»Vl ^Jc (j J J > <aj SHij-j' A-jJ^ul jL-aJl j)j 

.AJ AjI^JV (^ill ^1 ^laL-a jA j ^ jbJl f Lklll IJA (jlLk ill jU^ iAjjLJb jjlxiLclc ^1 VI (jjlUl 



AL^ 



? j|j-aj| DAA J) t H.a'i l_jjl£-ab tla (JA 1 g > ^ij-s ulJj Alj-ail &AA p IjJl AjAaJ* l_la L_llLj l-llicl ^Lal xjil (JjLsl-JI jbc. (j^ LcljJl iA|Ua j)l Ujja-aJ jJ 
g J Winn V ciljAaJl ^lj]| (jbilJVl (jl JS*J J^i tlg.^un jl Jljjl DJA JALaJ 1ajI IjXjLluU (jlfl JlLjl IaA ^ O^bHj OHjI^I c> l jJj^' ^ ^! 

jl Ajjx^. jjJ J**Jl Ia^J CjjjSj JjjL AjU ^uiaJl ^ lAAAc J^sJ ^lll LpLaJl ^> Ajli j£ ^j3j jxajj AJj^ui JSj AJl jja ^ J**Jl ll^j ^jL jl 

(JjJliU*Jj IjjoiLc. (jJAll _>^Jjl CllljbLa jl uia>l Lj^i ^ DJja.j-a ^^A LaJlj ^^ >lJl A^b^lij ~^ J uial ^ Djja.j-a v"u>nl Og.1 q'sll oA^-9 t(jjl V) j\ JJ^sVl 

.aJUJI WlK]| DAA ^LpLi. AoJ JiSull ^VjA £Laa tjiljVl Aa.j ^ LJU 

Alj-aj iajjjauliljlj a j.lu)b* jj] I j ajjjjj-sajlj Jjiulill tiilj£j AJj^-ulJ AjJ] JaAjj AJUiajl AailaJ (^All AjAaJl J^JJ-aJ /gk OjAllI l^-jAi ^JaiaJl ^ A_lLk (Cl 

L_Lull_laJl CllSj]! ^ ajuiajl AaLa. (JC AJJJ La jjjijj lg-la ajjiajl Aa.ljaJ La Aa.b* ^^S 1 ^JLAaaAj PjSjj c " 13 j (j£ ^ LAJjJ^J A-lliJl xjJalulJ Ia^IC. (^_>il 



* * . , ,. * * 



Lk^ j] aj] jl bbl j] Ijj&l fcS ltu j V ^ j jlajL 0,001 c> W^?^ ^JJ V ^ j oljjllj CjUjjjjjIIj CjUjjj^I (> jj^jj AjUJI (jl .bbla Ua ^-i£3 

jA <&l jb*-lu) . jau-sJl j-» AjAUla V A-aJ uLo ^ 1jL2k aj3*-Jl JLa^VI o^4> JjpJ i^Ib ,*-* l$J ^^C-j V frb-*C- aj'A AjU ^1 tl JaJl ^^jll lilllaJ Vj 

. jjL-aJ LaC A_jb»_iui aJ A_jI^J V (C^l ^"-^J oj^SlI 4-l^.ti^a 



! JUp5U L^iJ! Aj ?j Sj tf ill 

(C^jj ja jjjjjuI A > a£j ^I&j t a^jI ?rllj]j jjj^J ^ u^^j ^^l <^Ajj j-« <_g-uiU.nl j""*' r - j^a Sb^Jl jlj-aluiV 1-^- a-a^-JI CJli^Unajl ja 1 2s- 1 U^-y^ u] 
a_^U> S^U jl jab Sjs*-J] JkUl ^LlJI *LSkl1 f jL I^J t ^l=JI ^ *j jL>j VUa jj£j V i>13jil1 ^ U^j jU^ ^J^ 1 ^j-M Jl ^ 

a^Il ?rLiJV a^HjuIJ (CJil (124- 1 ) /e-AJ-^l fg .all jj-alliall jl COLaJI dJA (J-aL-aJ-al ' r - -iC-LuU 

SjL* ^ ^1*j jl f lL*]| £UJ AaAjaj ^j]| t^uUuill (j^j i flj^a >j5>J1 CJbL*JI j* jjiiill j*j Sa*J| jo jjxJI f LLJl J-UJ ^ jj£L ^A\ jl 
jj£j ^ B1 2 jj^ Jj*i2 J^ SjcLolJI oJ-aII ^ujI ^ S^xJl aJLLj j e Lk*Jl j-UJ j^ JaaJI jhnnll Ija dj^j ^l£j .? Sj»Jl Lj^U Ia jjij 

^J-a AijA^j AjIjJ ^^Jc (jj^J (jl ■ -±aj I i aJlj l^-k aAisu (j£Lal ^gi ajII ^-llJV pJJ C5 j1I Jj . ^>l 9j1\j A_Ll£ AjIjJ ^jlc (jj^J (jlj <LI£J| AijJL-Jb 6Jjj-a 

(_^j^.l LUiLiLftC ol_JA (Jj Jala I^a (JjjJj 1 1 n uaA j j I '\\-\c- -^^Jy 4j-^^>*-^ ^ ^\;^ a a^ jaj A-aJ'la j^Lol ^ L^ijUajj aj5j" -.to-^il (J^.Ij A-<Ja3l lillJA ; a >^>^yJl 

.UijSaj U^j b^UJl SjIjV (J^j V aJaUI Ajkliilj s^LJl JjUJl ^ jl I ja jl AA Vj 

.objVlj c^ljUUi Ljj ill ja AijxJlj ^kSi L^i j L^uJi ^j (^"j^iiia (jk ^l jl 



?JS«Jt jja.j ^JjSj LilaJ! JiU ^ <J1\ CjLaWI ol ^^ j^ t> 

(__l]jj jjJoC ^gJjVI A n-nl -sj ^.La-cVI (Ji^- '■".]>" "> )J^»^ CA^* Q^ a^VI oJA tAjjfl q2j\ a^I pla-aVI y_J] 6J«-<Jl j-o (JqVn (C^Jl aj>>i^ a 1 1 ^.l^iJl ^ -i^-jJ 
LlaLul^.1 (Ji.b a5j ^^JjI ©JJa-Aj| ClllA^VI ^"UJ LiA ?jJal a^VI oiA Ja ^.La-aVI (_^^^J* V ' c f^ . a^*-Jl (JIa (JJIjC. frL.ii.iu O^jJa JJC. L^jV 

^jSyi aIL^ ) pl*-Vl J) J^j i*-11 u- c^ c^> obU^Vl jl U^ja r . -^ t< frlii ^jj ^l cjLL*]| jo d^b UAa J|>J| Ija Jc a^jU^] 

jlj^. ^ ^.jJ jj-°_>^-jl ^J L (u.) ' J^j ' ") (f*^ dj\_J^-«i^)A (JL^jI ^ J.uir- LlJVI J)_AJ *l*-aVI LS-^- 'J^^ (J^S un La ^Jj I^'ha's (J>^»'i LoAiC. (j.ulf- 

sjl. ^ j (jijj^h) oi^uJi sjUi oja JI jj^i ^i jiSj^jj^ (Prosecretin) ^-y ^^ uj-> ^ c> (j^ ^V 1 ) ^ 1j -^ 1 

dil jIahII oJiA (J£ (_$jj La£ (jiiljj£lj| 1^_j t^Jjajj ^glijl a A^'ull cIjV-^laJI (_^jjj f4 ''jjj^jj'l jljaV a_J] a^_^.j^J| ajLoijII -gaj yj"^.!j^*'. u^ °^ ^°J 

O j>» All 

jbj ^j^J jl£ U3I Lj^LsJl l^ eJ ^i ^1 JjjVI jo j^ UUa^L.1 ^1 (^ - ^.j*j) Jl. JUaVl o^u JLaxIuI jl >^b jj^ jA U.J 

. r^ 1 J Jj-^1 oJA l^J ^JJ ^1 A^jUjVIj Ajlclill 

t> « s l33yi cjVax-j l^>VI frLJooVI ^ l!j^j LJ ajIj^Ij AijxJlj ^Ijljill JUJIj AUk]| l^il u'i ^1 Uj$\ jl jSc ^ j£ ^>j*^ ^^j 
ja ^ J£ Je jiSlI j^i ^l^J^Ul fl*l\ s^L-a ja UjI j^aj Lj^UJl ^Lk jl cCJli^Jl dJa J^ a^IUJI ^a Lj^UJI jl J^ja jl^J ^e. ^^ 

AjUj (J^. Ail ^ u i.) \ 'ia! ii.\-\'\ ^ ^j/i'll t^i-sll fi^A (J^ 3 J L^-^' 



?a^1 uk jS-uJl <jAiU jijft nl A^oloH^j ^ ^_pUp xIuxa ^J^J j^-uJl A^IjUu ^jP ^jJa^!£J J/b 

aJ\Jl ^ J^uul OJlLjJ) «_1aJ (JaJlII ^ (Jak.JjJ ^ul-Vll aUaJ 1 'ig °l J^ > tl Ja t^S a! uI-nI A_^.llaj* Laa _>^l A_Jj£jal ^lj-a LS^- (JTj*'^.) ^ I^C- ^iKl IJ] 

jUl cjUjj^ c^Jl£ li] jjSj cillj j*jj iCjUjj^Jl ^sVI j—^ j- Ia jj^Jj ^jJI JjLoJI ^ jLoill cjlljj^ (j^Wj^ 1 ^P^ ^^ 4 ^M> J-1 

.a.1^,1 j oa^.Ij diUj jaJI oJa ^t^i^'i Lj^lkJI jl£ t <> i aal j a I ojj! j 
jj*Jb Uljj jl frikLuu Vj >— all ^ oUIa l^^a jjlj ^Ij ^jjI V j Jio V j L^J jjol V J&\ b^UJl 6 ja J- j^j^ ^ j^iSU bbla ljSj Uaj 

.aUjUI ojLJI (Ji.b j^joJI CJbjj^ juoj ^j lJj«j jl b^UJl c^J c_L£ tojj^Jl 



eJA jl y *'V 1 g V- &Ju«-j (_£_>^.l L£/lk. jj^''. 1 r»j^J 4 ^-V. j^-J ' . '?.! .J^-*-^ ^ cj' '■-U^J f"^ J ^-O ^)^- u ^ SJ-°^ l^ U"^.1.J^*'. W.-^- '""J*^ ^]~^ 

y^H\ *j^ll J~j Jll ojLiVl i*jI] J^jj o^Wj^ 1 W^- u^j W^J jfr^j ^l J jjIjII jiuJl jjj^j r j£ V Saj*JI LpuJI oIa j)-3 

. U^.J^J Jj! J U^Wj^ 1 W^ CS^J (DNA) J ^J^-J- AjjLj jjlj^uVI ^^ilJl jj^J^lli .jiulll jjj^J *ju! 

Jll ClLajjJVI Clillft jl>Li. (j-* Ai (j^j^^' aLuiSjIj tojiuJl oIa <ilij ajSj <_gA j (JjAjjSjJI Lj^li. J (aLAjiJI diUiiJjjj]!) Aj-aLk ClLajjJl Ji^jJ'- 4 

A pLUiLa ^jjiaj lg_La Jl^.lj (Jil jj^J* 
*j)jjill (Jill! A^u1\ 4jL*ll oIa "UajJj ^jJl (jjjja (j AJJlfrlLiLaJI Ljl-li.ll Jj A^llall jjIjjoljVI Clibj-ajA (Jli aJJ- Q 

jl JuS 1/ta ^>-aVI llgJ Abulia ^jA J j£.ulll jjjaJij ajSj Jj-^'n Lai ^gA J 4 jjljjalJVI jj-^J* J Ajjjj^ll J-^jV! A-luLJ La ^J^VI Ljl-Lkll IjSj LaJUC- Q 

.L&-J3 ^ji^ill CliLuja. (JjiLJll Lj^-\1) l_j|^jVI ^tjijj j -iaj-^ 

mSaJ l CjttjjaJl c_Ala j^ <> ^ j£j| CJlijj^ j^ rJ i3 jj Ji3L a_^UJ| L^UJli LjIj^ l^ia ^ V LpLaJl Uj/VI *1a jl ^jUIj- 7 

.l^lkb J l$j JpJj l$_j tiLoi^jj 

jSI jUl cjUjj^ jj>3j r jSj Vj t^>VI ^IjJL? ^1-ul.VI J J^' V M Lai Lkk l^ijju J l^J a^jJI j-ijVl c^^ V L>kll jl-8 

. ^J-^ (J-^J^j ^Li aj^h lU*j ^ j f j^l t> 

a\ h 'ill I JA (J-a*J >J I J] .a-ul^-Sl ^ -^'Jp' ^£ u "l UJ^J '^>_J^-^ (J^-Hi c3^"^' A ^**'" ^Q '^O *S^ ^A^' A^jolJ (jj^J (CLuul (_^a ^W-^ UjU"^ La.'lV- 

.dij-<Jl jJ] ojjX ul j-\ I (^^jj L ^\ j^->->u\ 4-jjn» j ,-ALiij La -_!] ^jLoiJVI (j^a^jju ^a 4_^.j^j tui-vll ^gk jj^nu\ -^I^JjJ L-fl^jaia ©ajau aAaj 

(J-aJU LAj t^yJt-Uiajl AJjx-a (j-a (JSl aJdl ^ J^-ullI 4-lulJ ^J^oq'l ^j ->ul-^ll q2j J» JJ La.^V- «\j>Ac ASj^)iaJ (J-ajdl ^Jr. AjJ^Lo ^ (j-a^J ^Uajll IliA oj>» ^^ 

lpuji jj aJl^j lUj uj-j^i \* ( Glucagon ) (u^j^) ^— » >> uj-> c^h ^ A? ^ U1 ^ ^^ ^.j^ l>"W.j^i W.^ 

AJJjXjJo^UI ClllljJ)-^" -»j)n]» ll ^^Cjjl IJA Jlua* Lai t ^a V I * j^'' OAJAlS A£.^jalJj a^Jl J l^-J^i jjjpk-all jfv.uvll I^A (3^^ CJ^ ^^^J J^""^ Cjj^ Lff^ 



Jllill Jj^j ^ j^alj JJJ ^A ? jjJj^J!j Ojjjj^Ij Jj^jlaJl 6AJ j*43 c^l ^1 

jj^. J AJUl^Jl ?T jLi. lg >>»» j ^^JJaJ 4'nq'n JlAJ AJUiaJl (J^.|j AjlAaJl jlj-ajli .^)-aJul Ai^.^)-a (Jlj^ 3 L-aLal^.1 J ^C^uU (C^jl >^ia Ajilil! A_iLaJl_J /. Kll AJ^J' 

jj-alj . Jlull Ajjj£ Aj^aJ <JGj! (j^ (jj^2 Ajj-^^l AJiL^aJ! jl (JjJJ^jk.) ^g-woU ^ ill jl£-aJl jA Jill J ^1 Jilj j|jj| JlJJ ^'A\ jlUl jl 

Aji_uLj ^1 JJ A^-JJ jll jIjaII Ajt-uJa JJJSJ jll ^ i- it a j Hi j^ .CllULL iL^L AJaLi-a L^_jj£ aAiiaJl J ^J^Vl Ajj-ajll AJCjVI JC AJGjVI O^A 

JjSj aJ L^il] JL (CJlIl ^Cj-a^ll (JjLuill (Ji.b ^Ij^Jl dlJJJ jl ^jWj>>n A_iLkJl 4JLL jl ^^Aj Ia^. A^g, « AJaSj IJA Ja^-^Uj iajoLiJl £• jLi. ^JaJ jll jlj-aJl 

j bjjl jjjkll j^j J rJ ^j*-» c^L^j^ J j^J^Jl ) Jia ^1 ^jL j^" Jill J) Jb Jll JjJla uljJl o^a I4JI ^i' Jll j^LaVl 

jljJl 0J1A jl jjSj cJui ft^A JL ftjJ**-a AllL Ll^ .^"^laJl J] ^JJ ja-VI U^Ajllj ^?Jl £ jU. J I jljJl dJA q^ju Jill jjaj j ( jjfljjSl! 

?^Jl Jl ^JJ ja.VI U^xjllj ^^11 £ jL^ l^=*J J Ja ^_l^j l^ill J^Jj jll 

. Aja j j - ^a V f u>*Vn l^lLk. ALajll aIaLII o^a ^iLi. jl jA aIIuiVI <>ja Jc- AjL^VIj 

^jluuJl llA Jl JjJ^jLJl J-aj ^jitCjUjj^ll ^S^ C_I^ ^Jcj (JjLuill J CjUjj^H AjjLj^ill L-iUaSVI J^ AxU*J JjJJ^jkll JJJ^ jl 

?^VI jl ^U^illjl +\jjpl\ (lc J tu! JJJ jtLj {1 AJl ^ J Ojl^allj Wliill j* Jl*l! 

. Jju-aa jj^ AijUajJ Ajfcj aj^SlI £>JA ^lilLaJ AJ] 

^LJala ^IC. JljjJdC (J^t'iij L^L^ajJ (JJ 1 g iVn jll Jllj-aJl JJJ J^J V l-^-Jl ,J/^» Jll jlaJ jll AjJja_ui2)Ul ^.IJ^Vla t^Lj f^-lL OjjSlI OJA liliLal ^Sl 

Alkj-a Jo h°l\ -^ J ji i>>1-n11 ji-al Lai CjjIjjjIC ^>-»VI jli J& .ALSaJl JC ^aull (Ji ,A.1».J Jjj-salll IJA jl V] iCLlJCj AjjIjjoUU (J^. Lai C_flJj-aJJ 

,A!La^Lul 9 
m (_£ JJoia (3^- 9 t L^*^ a J"^ jaiLc- AJa-La -^J^-J (J^a^Lj La I^A 



? aJJI J aLu a ^ ^Jali^Jl ^Jj ^<il m)i ^Jaj*jj UjjC- Cj^^j UU jjijxj Jfe 

ajjll (Jliliw J (*ij^a (C^l a Jll I )nJt >>> jl ^jiaik-la (_^Jil a Jll I Jai-Ja) jJjSj jjjul ^).uull (J^» J LLpJ ^fljL-aJ 

.Jill CfljUaj jx. Aijiaj AJaJuiaj f jJl JaiuJa jl jj3j«J V LaJJ 

O^Jji^^kl L_ajUaj L^J Lai ajol^jl J aJllI W* i>\ loijJa AjjolLulVI Jill ^JUaj j-» 

jjjljjill J OJjij J^jJ DJiLall OJA CljJli 111 . jJjIj^l J Jla.jJ Jll Aljlulll DJ)Lall A,Lai ^ f Jill JaiuJa Ja^Ja J^ J^LuU jll J^ljaJl ^A I jx,j 

.Au^ll ^1 j^l ^La^ J^aJ J-lijjVI llAj f Jlll iaiuJa J J-lijjl Jl jLulJ^I O^J*^ 

Jj^ju ^uu ^il c_ilSll Vimin Laju*a c_ilSll CJlj^. J Djja.jJl AJLiloiVI oj^VI J^Lk ^ jjjIj^II J SjjI jll aIjLJI S^Ul Jl ^ui^ll cJ,j*j jl 
cilll ^j!jj ^ -LLb-^VL Jill Jl A^JLall jjjljill Jl j-aVI c_JSll Ja*j ^ ^jll jjjlil ^all J] SjLSVI aJLSI^VI Sj^Vl cUj ^1 jll ^1 



^k*-a <J 4JI d^ jUjVI Je tilb Ijki. cJ^y j^Jj-^l <^ AijLuall ^Ul *jb) ^LLbou ^Hl f ^1 kiJa ^a ^UijVI jl .f^l ajSU ^fl Sijj Jl 

cUaJ ^3X1 ^^J>JI J-^2 tSllijj c-jISII J oj^jJI Cj2L-mJI LJUli ^ Jl ^jsjj ^IjiJVI ft* «L-d2l ^IjaJl Jl ^jfc ^all ki_,^ J ^USjVI j) 

^=J! j* aIjLoJI SjLJI jjk a^£ Ajjja f Jl jjjk jc Jill Jl JjUJI oi* J^j cSUi a*jj f Ai Ulkj ^ LJblVI ckb J ^^^Jl JjLoJI 

f Jl ki-,^ Vii.^-i J J^l <j*Ij ^Jl fbJl jjJl ^Iu Vj >c? *^k JUu ^IkliVI J <-j!SJI CjISj j^IulJj csAjjkl! ^jlauJl J] f Jl ki^ j^ a -'J 

<JJJJ coLaJl oAA j£jj "U^j" sLajaLaJl ojbJl l$-La j_>9J* (ACy t) (c-^ u'^'l J 4 ><n\ -n 4jK -A^jj" 4jL=Jl oJA Ja tki-JaJI ^j>ia^.*n *<*v ^aluLJ (Jj 

o^a wTij aj£jI J j^jiS (Jl 1 (jjLuiJjjjaJI 4jjja* ^g^i ?rl!iJVI (j^-* jc- &\i» j (S^F^ o^L* J] jj^jj ojLJI o^i ;>Jl }-»» >>> pliJjV .j-^b-a jjjL3 l^J 
■^ UJ-O^ 1 ^ lift ^ -^ J±fc W L>^ ^ll ^Aj*J$H 6 ^ U^J 1 -<J^j£h' l-t^ *^p^ Qj* <J\ ^ ^ Jj^V. l£^I j^J £* ^ J*^ 

4%^ J UJ^' LS^ (ACE) (^a^JI fjJpVl c5jjk jk 1 -(jjUilJjjJajl ^^^ulJl cjJlL^ jij JjlJj^ J) a£]| jA j jij ^at J Jj^JJ Ljajj lJ]j 

^ (I)]* t L 5 J 4J^ ^ oljluu. J) ^jll kioia 4_LuiJ ki^aJ (JJjIj^l ^ Jjbj 4 J^VI ^cliJl jAj jj^J^l li^ 1 -jjUilJJ jJaJl ^Jjja. ^L^jr^ J* *^J^ 

Aa^jJ ^^Jill A_l3\ jq'unVl oj)^ -nVI *-a AaJJ 2~(jj ' " *'*' J.!?- ^ ^-yj)^ .r»-^^ "* ^ '"^-h^ Lf^" _>^' ^ r *'*'^ Uj^ 4 ^ c£^ J^-^ L^J-^- ^ *J^*^^ ^O^ °" iA Uj^*'*' 

?»ckuJ /glc 

aA\ W* >>> AAa£ kjjJaJj (jjjl^uul ^j-^la'nl 2~U.) ' " *'*' J.!"> ^.3^ ^* ^L^jVI ^gA O-liSkjIl \ ^ULlkj O^^Vi OJA jjjjl^uul 

jIjaJI oJlA ^^^J ^-^C- (jb AjlCj t^j>>]» Jll l^ iJaJU *_« Ia^^^.^J JaJJ^J-a j|j«Jl DJA ^ijlj (jl jA *U Jl^VI i ''J'*"- ' ; '^.)j p JJ-^J- 1 "! ^ (_^ ^.J^ 1 ^ <**' (1)-* 

J laljl bA dlljka (_^^^.l (JJj^J Cjj^ *' ■ "j <Jl b»^ <JJ 1 j.uut.,1 1 <iju-saJb Aa^lj (jl ^5 -^wlj .-. > Q-> ^ IJA ^j^j (J : iaJluiJ bl ^^pJ^\ ajLJl -ij^-j A-^- (j^*j 

•LS^J ^W^ ^> ^-^ C> C^^J^ 1 t *7*$J^ 6^A J£ jl bl ^ajJ ^.Ij (jl ^ij Ja.lj ^ul^. ^j 



3 JVu Aijjkjj iaojuVl J) ^>l^ jbL jj^u^jVl (J^-ajJ ^i^j ^Uil ^u^Jl ^fl ^uoljVl Ajii3l ^j!^l jjjjj ^A j j^ (0 2 ) Oj?»^jV< ^ 
J-al£lJl J h'lll jl^jl j-a -i*J (Ciil ajII (_^JjAll jl fl -^ tl jA Jj^-=a3 2>b ^-N>rt'lVlj b^LaJl Jj jja ul£jVI (JSj ^j Aiokjll o^_J ajSj ^Jlli tojoluirtj 

. bll iaojuVl J ^1 ^J^ : ^ £V13jl ojJlbx k^^b iaojuVl J) A- j^lf jJ^AjVI A^ J j jj ^i*i , r IaJl ^fl 

JUl c^ILj ^'A\ j> jij .lIjIjIjSII IUjI ^k l^J Sj^a J flc Vj ^j V ^1 CJbLJjjjllj j±jl>^lj b^UJlj a*uJ?\ ^ f lkill Ija ^l>l jl 
^^ £U5jb f lkjll j-Vl C5^JJ a^ojuVI C5^ >"i. ^ Vi ^ ikUl jjauo^jVl 4+U13 jb ^1 jbjxi! f lkj Lb y m A\ jljSll JUjI Jc. SjjSIIj ^LtJlj 

s AjUjk]| 4JilL^. -_!] a^]| j^ibul A^-JJ *^Ul -^-Jj GJjkiJl ^_k^)-o -.> ii^l I t _k^lj bg jj 4a^]| J AjjAuul 
La ^ijjj 1 g .o^ 9J jl «ULul^j| 1 g Jll (JjL-aJ ^^Jjl b^LaJJ v. fljS aJ b^LaJl ^jj A-oj^i-o <JlL AjLu1^)jI (Jjj-saj JajJoJj ** J'^- ^-1] ^H^>> (4 1 (J.U'OJ^ CllJJJ (C 111 La aJ 
oJA j / ajjaj V Aa-nill j^J I g *""- 1 '**'^;^ j^J (Jjj-ali3ll j«a J^ <ilbA ^Qjo-vtl ^j - a^j]|j oc-ljSlI 6jjS 4j^ll jj^J jl j^J Vj mimS » ,'*'J La£ AjjlaJ 

j^ <GV ^ iW. U^V 1 c^ -^ J> (0 2 ) U^^jVI <^ k^a j C^bLxJl ^ f bS]| j- b^LsJl j^aj j^ J ^J ^^j V ^iuil 

,4 onl\ ^ A-akjVI O^A (JlLa -^J^-J h*\^b jl 
ill ^ab cilj^Jj J^j 4J^ CjLijl£ j- jj£ll ^i La cK jl b£ AAA Ja. ill jxb tiljaJJ LLaLo^l ^ La (J£ jl U JIL» ^1 A^Luil J) J*^j LiA j^j 

.^IJxJl 

. J[*l M Jk jbl t> j5i 1^1 ji ^l^ J c^ll^j l^Lu> Jl L^LLiijjj o-j ULpLk J] L^L^i t> a^JI fbVvi ^^J ^j^jJI ^jil jl 

La AJ ?r-luU ^luiiJl ^.LajalVI 4-! Jjt^t .all ^jbll (3^^*^' ^^ J^ 

f^^ 1 J^j^ 1 J^J (J^jVlj CJljLalill ^ 



f jSj C^J-^I ^Ujll jl^ jb IjLSjSI ^V SjjLJl OJA Ijlbj 1 998 f lt J C_lkllj b^jljjj^l ^ (Jjjj OJjU ^IjluVb IjJb <.Lak 4J^J ^3Ua 

jl^ U^ 1 -ki^j]! jjJ c_i*L Jj o^j <^Jl DJ^_) f jSj V ^.J 1 ^ 1 ^^> U> V) t^j-^1 ^Icjll jl^ jjJj Jc J^au ^ jll 4jJ^I Ai^ji jljab 

^1 ^a ^wjj if'A\ Ji&l a^UII cjbj^j^l Vjl ck^2 tUaiLLiJl <jLa*Jl oja ^a jjksll ^ l^a^i ^£1 jjLcJl Jl jLill J IjLbj jl r <-<-jj 

^LLaj^ll jL^b 2uLa*Jl oJA 4.1LUJ I 1 j£ ojj A_L*Jl UlA * y^\ ^k*J ^llllj jbj^l jljJ^ J 4^1^ V I 'ij^Vb kjJJJ ^Hlj jjjlj^l j^l 
La^ti ^1 J CX& ^ J^ J5U1I jj-J^ll ^ J^ Jjl jl ^*J 4e klaJl L^Jilb >VI J3 1^1 j jJ>VI ^J^. J^ Jjl C^lj^ jl C±X^ 

(_kjj t^JjlJJl (jia^Lai CliLu j^. <jiajua liLjjjjl ^jio-aL^. ^"LlJb >biill **j' r - i—ia^jj La^» I Ala A-ikJl jIa^. L_ij«j jb^jjuul jIa^j 4_JbiluiVI oJ)^-a.VI kjjjj 

^kjJl jWLa 2LkJl J Uij^^ j*j GTP fJ>i J) --- v;i> lU^ j- Uyk v^N ^ ^ ^J^' UM c^j^^l ^^j^ g-biiLJl Cj^i.Vitll L£Lk ^ 

a— i >i ^i £ii\i i^. (GTP) ^.jpL 4j33ii o^au ^^ Lai^ jbj^i jitu ymi ^jji ji jmvi ^ ^ y-^» <^ M^i 

J-UJI jA jjiVl bA jV tSUi cM A^j^a jJJj^ ^a!j J^JI I^j f UUj tAj*jlllll ^iLa*]| ^a Aijkj SajaJI SjLJI d^J jl ^ V j C G M P 



VcjUjjiJlj cjUjxj^JIj L£UJl j* j£l AucljJl CJl£j^J! oaa jLLij ,Jl£ 

?jLlaJl ^yC-jll I^A Au^L-a j^A jj^aUaJl oAA jj^J jl j£-J (J* 

J] CJLuj^Jlj CliUj-o^Jl 4-^.jj (C-ulj **•> *'*'*' /c^j * ?- *'*'*' Laj b^i-M ^ ib {_ciil jj^-uJlj ^gX-jj! c-ljj ^ s-^g-^ t4^u 4-^W liiliA (jl a^j— II j* 

. jJjlJ*Jl &AA L-LJj^Jj L^i (J-*J jl L_1^J jll j£L»VI 

a£j^J| Jc IjM ULL^lj CjUjj^JIj cjU^j^Ij LpUJl <jjk ^ Jl jA j ^l^J^Jl ^jll li* L_i^L-a jA JLuj ajU^ i»l jl t^-a^UJlj 

/bcljl 



^LjjIjJI AjjI^I dLC oUJ ^ j*|j Ji. 

Jl AalJI JjJl CJjp^ Aj9A^J| lllULjJl OAA j 4AjJjJi*JI ^A-Jb dj^J CjbL*]| JJjX» (jl ^Al* Jll aAlJI J^ (^jCaII ^a jjkill A_}JiJ jl 
^i j-^-v ^^.1 p jf^aJ jjjjJ-a <J^^Lj (JjJasJl Lpli. jjjl'i aJJ lJjA^ tlg'il >^-»U')j ClL/L>i* ll Lpla£ J j ■ -"** 2>L (_L*J Jjl A-aiaJVI dlij^Jj A-la J J- 

V jV~l a^j- jil ^ Lea .aIuiLJI 

Jl l_iaa3 jliStf AlaUl CJUj^j^li <JJ£ll ^jij c^Ij^j AaL*J| &aa J LpUJlj cJij-j^l jla .a£jUJI J ^ji.] Sj- AkjJl *aa Ijj^^j 

jliil J£j L^J aJUI A_la*J1 J jj^j^ ^fcjlj j^ij jl Ua iOUli tAjbJ] ajLSVI Ja*£ AlkiJl J jj^jj LUJl jba. J 3.^ .^ Jl i^u 

. C M> J! J-* d J) lA^VI r^ ^^ J^b J LLlL jxc j. Mj lkJ! Ail£* Jl ^aaj 

A^jjUl Ajjaill iluc. ^Aa Aij*-a bl ^^.1 JUJl Iaa o^ljlia 

^LJI JjJlj CjUj^j^Ij Jjjluuljil! JL a_ua Jl jIjJI aJI uk) ^1 ^a UjjII ^iiijj^l jIj-11 ^1 jAj ( ALBUMIN ) l«-jJVI u! 

^1 ^Ul SJLJI ^JL dxp. ^Jl Ji.b ^1 ^ g;^ ^ ( PENICILLIN ) oM£\ JS- ^Vl £lj3i o^Hj ^IjL-11 SjL-JI ^a ^1 

A^jlja ClAij-aJ^Jlj 4_LllJ*]| ^!j-Jl Lai 44-aLal O^La ^ ^^jll AjjjjL-sJl SjL-a*Jl j-a JJjJaJl p I jlijl jAj *lL*J Jj^ll ajSj ^^£1 -ijSLll (J^.b AjI) l^ /^ 

, f Wi1 Je All^Vl o^a Ij^jLIj jVI IjLba L-jJLiJl <Jl£-J) 0£ 

?AjjjVlj A^^l! Jlj^lj A-aLJl ^I^Jlj AJJI^JI Jljjl j- (J£ jJJ (Jjlj jl A] ^l£ tCJlji j^ jjSjJj aJ ^k Vj ^J V AijjaJl Jla jj^jJVI-1 
^n^J j I 1 ^t^J jl jj-^ ^^ LP ^•v^KQll 1 g 'l^Lal ,J| L^Xa^J ^^jJl jlj^Jl (Jj-ajJj ©A«-Jlj O^L-aJlj AJ^ll JJJ (J^jijj L_flJ*J >. fljS tilji j^a ^J^l-^ 

?L_Lull_La ^JC. jlAlAJ L^£^JJJ jl ^)-aVI AJIO 

j] ^^uij lg nj IjS^j jl jj^jLt'w.n *^ c^jjaia ' . iL\\ jjjoijb jaL. ali£ jla ^_a_Aj| ili^j ajjjVIj aLLuuI ^Ij-JIj ajjIa«jI ^Ij^JI ^Jl ^j^)iaj b]- N j 

?Ajjl)-»^)l A_La£]| ^gA Laj L-Lull iJl jjJaaJl ^J] (Jjj-<aj]| l^jlr, t . LaJ 6jLo (_cl lAji Ij3j*J 

^CAllj -.-^^ll J J » > ^n jjLajJVI j^JJ t4 >^»>^T^'J.a)l CllLulljAll j^a jA? ^Jc IjL-sa^J ^'K l^jlj (Jjj-ajj| jjjLil j^» jjXl j^-^J V ^g^il dlLa jIa-J I fiJA 

Cllljj ^Cj^a a j-a ^gX-jll lAA jl Aj3 t^iu) V La-aj t Jjj-saAj| ^-a /ff^- aJUI^jI ^ AliilajJ Ajilj Aa^)*-aj|j OJAIajI OAA (j£ AjAl tdlljj jx jj£lj 

.AjjI^ *i2>Ul ojAall 1 1 i-J . >-. jjaILxJI l_jj AJLa_ijai jj^jl (_$^-ij *•. '.]*'! ^b^ Jaj c"),kj j» >^»il ^ aua! iL 



•• •• 

-AaAi-all ^jia^-aj (_y±pj CJ^-J 3^ ^^ *^J-^ Aa^Li-a »Llu)V I jj£ jLjJ 'H^J J'^ _>f^*- J * (3^-^' "^J^-J CllilJ ^^jJI Aj^VI /ffk g-lj^VI ^ t )' ■ "*' j] 

tdi^\ >>»*)! oAcLuLaj ajj ciil£^)^j| oaa (J£ aJI xij jl (jiijl^jl j\ aLSjI ^.LjI I^j^Vi a£^p». jfi jj t^liJl 'i>jAa lj^)li ^LaLui^.1 j-a V^— La l^_P ^j^j 
L5^l ^i^Jl ^a ojja.jJl LliLiijjjjJl ja.1 jA jj^u£jVI Jaj aJj^x^ J-ai c^^lj cjX-^JI Lj^Lk ^ jj^_u£jVI Jj^^ ^jjl ^J-iJl t>a 



LS^" 



ji jA^^bU ^^3 v sj*. oIa j^j 4 ^xj^i J\ a^Ij ( O2 ) u^^> ^> c> j^i cfe u' 4* e^' v ^^ o' ^^ ohjV^^i c> 

Ail*- CjUalj VI CJXia*]! - Jl C^-aJ 

cjuUiji jatf aju ^ c^x^i Ji t^^jVi cfe c^^i u^jVj^ij <oli Jj j^^jVi Jii ^aIi j^jVj^i j£Ui j^ ^ aji ^ji^ 

jj£j cJijoj ^Jl jjJj^j-^l i^llj^j ax^I A^ll^J L» Jl AJ^ll j- jJs^jVI (JiJ J j^jkjjJl Jj&J c_sj^ 4JUJI oiA Ja 4 ja.VI Jj ^ 

V C^ f >Q->H jjljJ (J£ ^ij ^J>^ c^llj Jtj .oUa LllX^Jl J JJ-nu^jVI L-XulJJ L 1a> SjjjS SjLjj CjXia*]l Jl jj-NM^jVI JSj A%J ^j 

C-LuiJ La£ jil^aJiJj AJjg >0J (JJliilJ j^-J »iljJ 4_a-l^_i-sJl La^J^Lal J Laj|j jbj^.j-a JJJj^JI jx jLcjill jl^i t IJlA (JlLa C-^g-ui '"' l^J jl j^—J 

J (_U*jj ^333 cijiVI CJLiiijjAa 4 jluuVI ^^ J £jja.jJl CJlijjjJl ljVI j-^= CJLiiijjjll j- jLui ^y^ Ua jjjjkj^lj j^jkj-^la 

lilLaJ AJl jl ,>.>uV I «. > 0-N J fi)Jj^.j-Jl OJJJ^jI ?r^Laill J (^J La£a 4*OjL^-aj OJA4J 1^ UP- ^ UV ALJI^UI dll jj-a-Jlj CllLL-al jJl_Jj AjJJa-Jl Lg_j£Lal 
LaC AJL^ful JjJIaJI L_1J iill jA ^J.a>^-»ul IaA m-v1^ lila Aa.'n^ll JdJj aUaill I JA (j£ jj^J jl U^-Lfj LJA j<a 4 J J j > ^-»'q V OJj^jl jLt La-Lftj-^aJ 

17aj.vi :ckilioj^ 



. l^ja CjUjkJl L-U^ ^ DNA C5^ AaaiJl CjUjjJVI ^ oJ>A ^cjau-ajll 

NUCLEAZ jU£j3 cr-y ^ ti> .> DNA ^ <> U^Ji ^ ^ <^i H j ^1 - 

DNA <^ t> &'jii» ^ ^j ^ if$\ LksJi ^ juK^ii ^i Ij^j2 

_p l^iJl ^i A-o^jLi-dl ©JA L_l£^JJj ftliuJi ^UalJJl ?T^jaJ ^j-a 4_=k_l^_A-aj| «L«jl«-Jl 7*C-uUJ ^jSj j^i JjI^IaJJjJ A-aja)l ^^.1 ftO^ ^L^O 

^ ^u^vi ^^-s J^ lUu- ^i ^LcjjjVi o^ jii i*> jUjL ^i jl^Vi u- ^ L£ ( DNA-LIGAZ ) jM DNA <4>1 <i> 

((DNA^ 



JJLX 



c>j (DNA)j-ijij sjku- ^ ^hji jS ^i ^uiijjjJi ^ lia^jjVi ^ j (DNA) ^j^ J* *4*jk ?j& lia^jjvi o^ J ^jilij 

LJ^-all JjjL t> ^jUrtJl IJA Jl alLjll llA Ja-oJ jl (Jjl^laLJ ( J^*J ^i A^U (Jil.il* £j|j alLj ^Ua ((DNA lJ ^VulJl CjUjkJl L-Uiia 
4_ik alsjj l^ajj LaAJj^jj ^JJJVI lj*.j A^jL (DNA) -^JJ (DNA)^J 4-Oij fO^ 1 J J^J <j' (^L^ L> U^ 'CiJ^Vl jlj ajiai.j 

\ t \j jiLk ^j ,> ui ^l^. iv ^ij u> ^ <4jftMj (DNA) ^j ^ ^v. 

jj^jli aJ ^ j^jVlj cjIjUU! ^ t> aJj 

26 ^jVl - f jjli sjj- 



jujbSn jJau-L o^V J^ ^* j 

CliljULft CLlXI ^j^>>> ^j^ ^j^aJl oJA jlliJ* (JJJj1^.j-<u^j! ^rLllJj 4j/j^ Jiic-j (DNA) l^' ajul^jI Cli2)\ -n > a x j^-n ^gi (J-N LiLo i, *<nj»'ill IJA j ( a-lJl ^ 

ijb^i u jysii J ^jjsJ\ wijs ^ bji U^. v Aii a^j^] 1^ ^l^i " jo-^ " ^i j* jW^vi y^u ^ ^uij (DNA) ^ ^. 

ajluul Inj^TNllLj IajU LAjLba tC_l\-\ >nll A^JaU ^.Lb (JlLo Alio IJA j t J j > ^-»'q ^J 1^7>1 Vllj r»J% ^J lAlJ)i-a -.£ Lj Alol£ A3AJ ^Ij^aJl oJA I^Jj 4 -sj-\ >^ill 

.jJjJjJAaJI (J-aaJl Q^-^t Ijqn ^^J ^jjt^o^-^'i^ll jjjjllall ^-ll djUajlrs.oll -.Inn aj ^.liSl jjJJjLaa-a ^jjto.'i'^ a (J^lik. i _^a (^^-^Ij 

^iA^Jlj dj^j ji^l ^ ^lUx ajV ojjj^JI jjxib a!j3j ^jlnhrti V cP^ J* a ^ ^y l^^'j <_sj^1 J^ ^^1 uW uj^^ u^jj 1 ^ 1 u^ 
jUjVI jl t JS*]I JU&u kJaa^ll 1^] Moo.^ollj SiilJl ^ L^S oU. Vj t^jV *U^ cjljj ^> jj^Ii ^311 cjUjj^JI ji jjcajj 4AjjIj^*]| 

aj^julll (Jlil^. £y& AjJJjjI^jI ClLala ^3j ia^J ■ B ^* v *' (^l A_i9l^pJl CllUl^Jlj (jliiaVI Jj)nl to! ^Ju-aJ (JJ-a AjjiVlll ^Al-oJj ^qinU Jjt- A_iijjjl^]Lj 



I "^ '^'^ 



SjLf*J!j yPjllj jJxJ! JUuS yiJ! CjUjj&! 



jlic 



^^ ^^l f ju (DNA) y^W u-1^1 c^u^kJi Ah j\ xyjj (RNA) ^i jL u±i\ ^ ^uiii^i ^i c i^v c u^vi ^ 
jii ^iiiij(DNA) lJ * aiis, o ^ui ^a ^ss i^Ujjj ip,n aj ^1 cjUjkJi ji uu^i lL^j o^j ^i^! ^^ ^i ^.jjvi i ■* ,> ^UjkJi 
^UjkJi o^u auL*]i ooa j^Lk ^u j JJ& i^i^j ji l^i^ 0- c^kJi ^uil Ua^ POLYMERAZE jij^j^ (RNA) ^1 

aJ ^glijl Lg_J=UUJ iajl^jujjl JaJJJ aJ CllLo^ix-ajl v flV I ^j^*>» ^j-o lA _jjJ-aJ A*J dlL»jl»-Jl ^U^pkJj O-lC-l .u^ll) (q I L I L O O O IVI L Cg >a ^' Lil J.' " . " " 



L_iVI lj*.j ?£-J Uai jjJ AjLsJI oAA ^jjj tA^pUl jj£j A^j^l\ CjUjkJ! jl*J j (JJJjJJ g\3i\ Ajjj(RNA) j'j^jJ U' l- 1 ^ ^J^' 

.^jibjl JJiliJ* jj-i -^—ijj ?rbl^.VI ' . Luia j£ Ig ur- Iajjj xij-Jl^j] < _ s jIj IgJl ^ic. idiLajix-^Jl 
^Jfc j tl^J ^j V till J J j* JUcVI *AA J^J jl (j^3 ^ iAjUJl Jib ft Jji , ^j iaia oA^lj 4 j E- > uij Ojlai V) gjA U CJljiki j* CSjLil j£j U J£ 

<LlJjjjaL<Jb AjAul (JilLul^jj AjiLc- ajlg-aj ~' r -J i^*~ji ^jbjLJLj jj^J* jl ' . '?• J Jbacl 

^1*11 j JS*JI l*11aj jj^jbuj ajjIj^J! cJ.A-Jb <ua jj^ V ^a!| f lkill II* caJj£ ^1 ^ ^uUl jl jjclj jj^l ajj^ jb-^Jl j£lj 

.(jjVullj 
JlaJb A n I .a ^^A ^^lll v *0>,nlb <bjj*_»lvUl CJljAU (il^aJj ClllJ)-N» .all *_L-saJ 4 a jj)nll jl jjCAjj il^J jLa-jVI J^Li] JjVunj g-llulb jjiajJ A^i 

^JjXJOiJIj 
<La)jjA<Jlj «Ucljj| JLaC-VI &A* j£ ."^'n (CAH jA ^jLxJ'j 4_j\ ^ U >1 ^llll jV jjilai-c .->g Vslj 

jjj^ioll 4-Jj] o a^J a^o jul^liS a£jjA-flj (j^ilb (jia 5 "VI J Clll jbjjalJI (jjli. 

3ajVI :jjU^*j^ 



^Uaxi) L^iJ ^Uftl hjhVi c^A \ja 

Jti\ ^lill b>LJI ^ AJj^aII ijCjVb iaojuVl oi* J»Uj LaAk. cSlfcj AauuuVl Jib Aailij ^jftj jJjSlll 4jIa> ^ *ijl l*uJ& jj£3 li.Uic jl 

*~-An j ^ij^iii ^ OSTEOCLAST ^-asrf-J ^ jii ( OSTEOCLAST) j ( (OSTEOBLAST „ 



.oajLI 



(OSTEOCLAST) ^^jal^i uai i*j c^ii ^i a i* ^i c^bLo J d^ i^ikjjj sjjLJi c^Ujjjvi ^j^ jc ^ ii*j aliii 
lM ivs ^uLji A^uii jii n* j^j ^k*]\ j^ji ^ j^u r jB jj cUJi jo ^ji; v(OSTEOBLAST) c^^ji^ji b^ij 

Ujj^ j^iii jjij j^ji j> aUjJi oaa ^ jV Ajjiyi a^ ^a ^^ijj sj^ jj£i (OSTEOBLAST) ca^^jj^jVi b^i juoi ji 
. ji j3vi <iu ji jjj^Ij r A^ii b^i J£ J^i A j^ j^"^^ Ji ^«Ji jyi J^ ji Ji e ^ii > j^i jjj^Ii j^. ji aj v Ia! 4 1a^ 

4 ^•^■o-^llj i j-bj^Jl aUaC JJJ (_3^>^' b-k^J L-fl^JJUj t aUiutJl ^cJajol LuUJ ' *<>j^ lAl^. L_flJ*J t4idJajj| (_>Jiiij (*J^* ^Alll x j.p-s AiO al )n» ll b^li jl 
j^a al )i» 1 1 4jir- jj£! jl L ,'7-J b»j t JjjWill (_^l AaII 4jbr- *Ua L-iSjJJ jl 1 . LaJ (_CAll L- Lull Ull f^jll jA b»j ( I g .lie. j£joij jl ' ■ LaJ ^^1 JI^ojVIj 

m A *>£ *>\\ SjJSjI oA^J 4 lull Ull JbxC-Vb jj-«J^.J -^Ao <Jjq)nll o_JJ3 ^A &jfi^\ jl jj3^)*J LJajlj t ^£1 .a > o 
LgjLacb ^bSil *U xjJaluJJ (CAll ^jluuJl -_]] J IA* ll « j^-y Jj^aJj t ^ w ,d '^ll CA9jj| ^ Jclijj b^lill (_3^J dlblojul oAA L-JJJJJ ^ Jali j_^l t"i,Wj V 

. UaiJ l jJj^Jl J^ !<,bj S^U^J 

yLjL^nHj ^bjyi Jc ojAqll f Ui*J| b^Lk >-n,,^l cJu^ ji] 
^J^JI j^IaUI lilj ^ulJI ^a jjljlll a}\^ jo ^jk^ ^1 l^p] ^j jjjffl ili^lj LjLiSlI ^ic SjjSII l^J o^J cjljj t> jj£U ^III Uill jl 

Aa.LJl Aio 

■ • 

SjiL a^jj b^ill ji Jc JJ^ li* j KIjjIj boj Ai. j^i j^ a^ Jj c^Ija. g-lj jLuul Jl. ^j^lo jLuuVI <~^ C5B ^1 b^LsJl j^X jl 

.Aijii 

4j ajflJ jl ' -LaJ V b»j Alaij jl ' -LaJ La b^LaJl a 3 L (CaII j^i Aijlill ojAqll dAA L-±^.b<a jA ^^Jbuj * jl a-im jlll j] .<&! jA 



jjSaII jJIjjJIj y.n^tll ^blllj J^l£Ul f Uii]| j> oljj L. jSJj AjjljJi*il ^.a^JI ^jlj jj£j LijaII ^ ^^ J£ ji ^jj ajjjjjIaII Ajj^I jl 

^qjq^ll fiA* A^jJj J£ hj 4_L1^)-J| ^)JC. Jj>^>U*ill InjJ-i-Nlllj ^3^^"' j) ''SHijj'-^' ^JAuajl ajjJajjilj ^gjC^ >^J IaA j£ 4 jj^Jl ,. IT. ^LlIuLJ (CAll 

<.Ij>^J| f a!I CJbji] SjjJl oaa t^jj^l j. ojjj£ a^jj ^ jj£j b£ Sj*i* j^ljai Jla f All CJbj^j f AU j-c^Vl jjlll ^ ^1 ^ f a!I b^Ui 

.jbiJyl obaJlA>^^ 
jiaa cJuuJa ^Ij^Jl f All Lllbj£ jLS jV A£j=. J^ j^ LuUJ j£Ui J- jJj£ ^ CAaSjil 4jJb]| 4jjjill 6A* ^Ij^Jl f All CJbjS dlLj ^ j] 

.aJj^olj t^uljiSlI Jib ^Ij^Jl cjbjill ££j*j& *KU\ el* CAk bl tcillj CJbjUl l^ja j^ ^Ul jjjIj^II 

? Ailbll 4jjj]]l oA^J *\j^l\ f All Lllbj£ j^J ^ J bU C jjLj| JI>Jli 
4^uJVI (J iijlll jjo Ajj-aII b^i]| Auila Ul£ 4jji]l 6AA Aaaj jUl J^JJ^ AJO ^Ij^Jl CJbjill jV J^Jl ^^J- Aio j^JaJ ^KA JI oaa jl 

<L5 -«jl1| Jl bbsJ jIauuVI lAA (C^jJj ' jjJ*ll 4_ulbjiaJl 
J^ ^gic JaIIII JLx1\ Jh\ jA ^•^gJ.J j£ (3^bv jV ^ V'I>^11 1aLl-oJ cs Ja*J V ^ ^-JaI ^%a^J <Jjljl«J AAulbla ^.b^.VI J Cllbjj^lllj a In 'ill ^J.ft'>°l 

j^La j^ ^^j Ja jLajJl ^.jb cjjIaj j-* j^-jll (j3i ^a ^jj ll b*bL ciiljUlo ^jIo jjli ^lll 

4-3 ;^1L]| Sjjjo! 



^ij-aJi ^i ^bj£ ji .aj^i cjbj^i j ^^jji (Hemoglobin) omA>s* ^-^i u*jj^ a> c^ y-*J» ^ <?^ J *jj-^ 

^jll plja.Vl O^xj Ak.b t> <^a.j±j t^il plj^Jl Cjbjill ^> (%90) ^-<Jl J j^J Jc- LU4j *jV O^J^^^I lW f.^i.^> Cj^^-o 
£j|jj i^Luj jjjjkj^l jj . Jl£Jl jJ^u£jVI Je (J^jSj (jl ^jjjjkj^ll j^J c*I]ajj bjAJj£jJ> oljjll J^ ciJ^Vl LpUJl J A^jJ 

.^>Vl tpLsJl J] J^j x j^AjVl (jji^j V ^ ji-3 ^1 d^. ji j^ o-j W-4j jl uj^ u^jVi 

.jJ^lJlS! (J^Li. j^ (JjljJikl/U (JjUJl jja ■ j£ jV I 4»JjK *_x» L-Lull JJJ Lh^aLa t^Lftj <aJ (JJJ jla. j a Aq ll -.^>^-i A<il 
i" \\ rj n ^ ^ rt. t jiJ AJAaJl Cllljj (J-a^J Jjl ^LuiaVI &AA i.'n.Wll Cllljj L^JS (J-a*J 4 n^Lk. almSl Lfrja A^.jJ ' - ll .)*'.!*' J J. (j-* p Ijil ^Hj' P ^ "'? ^ j)-* Uj^J 

jLcj ^-aU. bijjj cjiiiL ^ijjaJi j^u tajjLcio c_iaIj^ L^ iii aj ^i ^uji cjb!^! ^a cjLc^^J! a JA (Heme groups) ' j*y 

(_5jj V JjI j» >^->il J 4-ja1 ilJl ajLiiaji ^lj>^.l ijii p jb (_^jjjUj A_ia (_^^>J La£ ^j^aLaJl JaLiJjVI l-^j t^-UAa il o^a c-lili 4_li*-a <jjoijj LljJ)]! aJA j jit Tig 

Qjl j±auo£jVI CJlji tiLtcJ jl CjkLij ^jXI CJb^l Lli^ gj^ jl j^jkj ^j LbojlU tjl£x ^Ij^aJl CJbjiil Ji.b riU^ ^1 ^ ^i^^Jl C^yl 

jLoj V tS^ll f U^I liA J ^ 1^ J^J U^^jVI c^u> y J5L J -uk ^ Jflj JSL.VI c5J^ j' U^jV^^I 6^-yj "Ij-Jl (jSL c> 



fA\ (Jj-<aJ (jl (Jja 4 La ^ll 4j'uVl c_i!jjVI -lie j-^^'ij ^Ij^-ll (jc- ojbJaJl ^Ij^Jl oJA (J j» n Ia^. ojjj^jI 4jjJ*Vb (J-a^-Jl ^lj^-ll ^ -**'*'*'- aj j\ (jjiiHJ La.Vir- 

.ajJi 

4jLUJ! 0±A\ o'j&j i'^\jil\ ^J*-^l Jl L_4iVI t> ^ U ii aUl l c^llulJl ( *_L^ ^JajoJ Je ^jJ AJJ-^I LljIjJJuSll ^1 AjLUJI ojbJl ^^ojoIJ (JjUJa dlliA 

tjjJJJ^)]! ^-1] L^Jji.^ x Tuj j] jbiJlj 4_J^p'VI CP-o (jjaliJluuJ! ^.Ij^Jb ^iLxJl 4qj'q^j| j|j-Jl l^J ^--allj Clu^. 4_luiali]| ^lll ui^ll ?rlnu) L_lL_JJ 1-^-Jl J)J.oT) 

SjUl (JJjL ^> L^J cilLubaVI ^*J ViiUll CJlj^ll jl ^BLulJl J ^Ijli V ^ ^ jUJl Jj ^fJ>Jl jljJl oiA JjL J Jiali 4_^-c Sjki. cilbA o^j 

.^bJ! iaj^l 4_ujj ^j bllui SILYA JJ^I W ^Jtj J^> t>l f 1 ^ ^'j^ 1 IJ^J tA_l!aUk^Jl 

a^J-a 20 Jj 1 d)" 4 t^J^J^JJ JabjulS (J-a*J bllul Jjb» ^JC 4-l_J^J ba -jnQnll Cllljia ^tiajol Jc 4 \\~\ (J& (Jjj^ *^3b^i t(JiiaHj| dll^aia ^ciajol Ja*J ^^-3 

^jKll j^J 4-ajb <^_>^. '^'J"^*'*' ^llalaJl O^A J ljlj>il jl^cl » U-^^ JjKll J^ '' ^-aJ-uLa La J Ja j '-kjj^\ L_l^j-ka ^£_>^. (J-^j ba-a £.1^.1 jll 4_ijl!lll (jlibk. 

LJuVI J ^JJ Jll ^iLbLJl SjUI bal t^Jo^J L^jl ^LJI j^J S^JjiJl l\j2\ cJ^J Jll ^LlLbLJ! SjbJl A£j^ <^jJ ^^ cUUl Jljjl ^>U 

.4 Jul^r. *^_>^. J ial jjall£ (iij^JJ lg U-NJ 1 \\\ 1 rt°l 

E ji2 d^ C5 -a^l jL^Jl Jj ^jiJl jjjJl UabJl aJ=Ll2\ ojbJl Jujj tSllj a*jj (jLJl J) J*^j ^iLbLJl ojUb AilbJl ^IjJl J*^S t^^j 

. J^ Jl O^ c> u^V 1 ^ ^^hJ ^' Jb^ll (jj jL jc ^Jl ^ jbk jjki jl cjX-^11 £* 

*3j-a ^j-a dll^lajlj^ fiAC A«J Jc *OJ^a^.j-a ^^i L^_J J^VJ Vj^. jl l^_J (_£_>Jj bj£.| ' i ''*'^*' V L^-Jl f^J ^ -lL > " ^idiill ^^jjl dll JA^-Jui jl A^iJ (Jf 1 - ^- A -« 
(Jjj-aj «_laJ ab* (Jj-ulbjJ L-Lull LaJl oLaJ'V I J f*lj*v*n*. <K ajal^jl J-^ C_ SjjoI Aj^)i! Jj Clliuljl bj Ojbjall jlj^Jl £>JA jl L_ij*J tig J -n.*v1 j <jjLLa ^^^ 

.AjJI Jj ojbj^l jjjjj olA 
^iJlkJ l 4-ijW^ f^JtJ OA^I J^ J^ ^bakJI l^j ^jSj ^III CJbL*J! fL j jjJI ^> jjAJl J jbjl J) WljJa J^-aJ Jll CJljja_d]| olA jj 

ciljaJj l^JV ^jlaJl 2ulAJ Ala SjjaJl JU f LLij J-*J CJljO^il]! DAA jl AA Vj Clal^lb J-a*Jl l^aLLi AxJ IjLSulj ^J 3 oVU. Jl Sj^Vl ^lA^Lajbj 

.4-jjlj.uW.il v Onoll (j-a 4 Lullul (_cl l^-Jj^J jl X-JaluU V ^j tc jb LaUaJ b^llLaJ (J^-J J)C- (JjbJl j)-a ^L^jb 



jjjji]| Alu£l ^b* (iljJJ Ajjll (> jJaua^jVl JJJjVj^I Aib buj^j b^UJl Jj c jJ^u£ J VI JSL f jSJ 4^-abk 4_\}j^ ^A jJJjjVj^l AjjJ^. jl 
jJJjkj^l (J^J baAi*i tibjlAiJl jjjjj jj^ Ak. (C0 2 ) UJ^J^ 1 ^^1 J 1 ^' CJXin*]| ^1x3 Sjj^l OAA J^Lkj CJXio*]| Jj ^ , V, aJ3 (C0 2 ) 

.(0 2 ) u^^jVi ^lj3j jj^j^i aj^i ^ib iki ^j ail&j ^Axj rJ ij c^xj^i Jj 

> J - (j^ L^J^'U U J JJ^) Jj^ <aJ ^ ^J 1 ^ %> ^W L>^' ba^JaxJ (JC Lab»J j JJflllk « U^J>jJ f J^J ^1 jJJjkj-^Jl pbJ*Jl L_L^»J 

^jj> ,> aa d.A^. ^niThe Great Evolution Mystery " ^i jj^i >- " *4& j Jj^. - jj^i ^.J^ >-3l t> 



ai^I jtf jblkl Jl JjpJiij JxJl I^a jS£ JJa ^u sUaj O2 UJ^jVl «*-* jU ^' J) di- 3 cs^ 1 ***U **J± *JA> *^J' 6 -^ U> ^ V 
jjgj jblkVb » jSjj ^jll c> iJlc ^Uj^ Jo jjl££ i^lja^j j^jkj^Jl Aljj^ u! J^-i JP* J* ^J 'fbuAVb ojj^ l^J*^j U* jjJj^ 1 

jlj'J-sVlj JJ^Jjjj (JlLa dll jj-o-a L^J jjSLj jl ^ > >i*iq*i (jLacb Pj3j C-Jj^jalj^^LaJl dl^J V) (Sjfi ^ '-^ O JJ* > ■"» "^-yj^" U^ ^ JA-v^i ~>1 J ^P^ J^ ba-aj- 

.AijjaJl S^J j^kj ^1 SjUIJ JjUJI ^j]| Jl lillj £*.jjj A^ljll (^ii- J L^ia jjj-u^j ^jL^ jj^jUj jA^I u! 
Jx^j o^Jjl! plj-^Jl SjSlI J j^jj ^'A\ j^jkj^l j^ jlj jjjL 900 J! cJ-^j ^^ J^LL jb^VI <~^ J *1j^Jl ?A\ cjbj£ ^133] jj 

o^A i_il -s > ^> 1 g.1 nui.il jj-^J Igaj^-N U^j'">J-°Jd " '"^ UJ? - -i^C jl nr-VI J b.ii.1 bl (Jjjl ojjj-aJj p jjJaj-Jl 4_LaA I -»g aj LJA j-aj jjiL 300 Jj 

djlL-allj L-JA I j.^11 
jjLpLa Clll JJa-JI oJA l_U d£j jj • lJaHjolJ V I AAk^aJI jlj Lljlj.ulr- A^.jJ V p jbll j^* 3 ^ ^ (jl ' *'* """ CT^'j (J* L£^ (J^ 4_a_Jalj AJbiLaJl jl 

.(jLulJVI ^?> Jkb j^jkj^Jl 

. jluuVI f^i*. Ji.b ajI jj^» ,xj^h Ai£j jjj jk.j^l I jLk ^Jll jA JUjj 4JU^lui ill jj 



^LJVI f* |»^j ^1 ^jjjjjV ^Uuji 

(jj£jjj _ jj>^>q'i 2>Lj L^ijUajJ jajSj' t4jl-^ ijjjUJ 1 00 0° S -1 ^)^. ^ dlULaaJl a^_J fj&j \-$-} (_>^^-J V 1 ul ui-n! ^ ojjX Clll JUP- -la.jJ A^.lj]| aj^\ (J^^- 

{j-a m Qj j-S ^ a l^nlJ La l^-laj CjliiLj AJ^J La Ig Uj (JJJj^jJI ^CJJJ La 1^ Uj ^aUall ^rVn La Lg-laB 1. \]> 'Cllilaj i^l^JU (_j£ ajjit >^> CllLuJ)^. ^j-a 4_lL=»J I 

CllLlLaC ^j-a J j'X j ajSj ^J>2>-Il I^A (j-a jjSJ ^^1 CllLaJ JpV I J ^jl^ll <i^-L-a 4JI 4JjJ*J \ j j£ aJ jCJill (fjjjjj.V) -ll ^ ^ ll (J^-b 4_ltlj]| Cllljj£-a]| (j-ajJa 

jj£a ^L i»^3 ^1 ^UAJI ^J& M L£ l^>2j ^1 ^ l^Ju Sjla V ^1 b^LsJl r ^j rJ 2 (NzOZOITl) ^1 d '4 '^ J> ^ 

4-luUib IA=*. 4-a^-a f jjjJ)J.V ftij^' W^ f J^J C5""^ f-^' A_lla£. ^jli IJj .jjLulJVI P > ""> ^ jl^-alulVI -iJC -."^ 1J3JJ ^^Jjl Lj^LiJl U^* J ^J)^ b^ LgJaJaJj 

A \9 \ \\-t 1 1 AjjL^. QC AilLL-a OJjj-oJ 4_Ai_^. i j>» AjJ)J (J-al^aJl Clll-llulll X\C, (J-a^Jl ^.LlJl A^_>il L&J (J^3^)3UJ (^al! A_luljj]| AjLaC (jj *Ua C^lui V La>»j 
^*J (j^Jj '6Al^ 4 -s .^-i ^ (JiLajl ojVjJ ^-°J)V A±^j-aJl oJiA (jl (iLj Vj jj/'">'l c ->">^ '^^.Jw f"^^' ( ^">^ -V.J)^. U-°^^ (J^-l_>° Jj^j t — *^Jr^ Jjj^ij 

^jAx, jljaVL? tafS SjVjII aj^I? j^I t^J b^iJl (jl£ ojJlLLa 4_aj^]| CJLaj jJVI jljal Iajj S^Vjll ajI^J ^J*i *fj jj jjV ^ Jj1 (jjjk c> c 33 

I^JJ ciB^j SjVjSl ^_J JjVI J^Jl f bVl ^LlSI cb^LL ^k f ^Jb 1/40 A^uUJ ^.Jl J^-aJJ -jSj CjLajjJVI O^Aj JUcI ^> L^ik C_1^J La LaLaJ 

.AjJjJ^j a - Ha II 4_a_i-a jfiic- laliaJJ ^^Jt-UJajl A-a^ja. -Jj p j^.^jl_J >^_>ll 

Ojjill 4_pl (jj^J t " Lla 4_iJaJjj]| -_!] (Jj-aJ LaJJC 4i^b J CllLajJ)JVI 6^A aA^JjoLJ j^i (_£jj-a]l jjljJ^Jl (_>olj *LajLa J -i^jJ (dlLa j J) j jjV I) (jj LiJajlj 

(C^alaJl ^jlj-pJl (jjj"> g ') ^-jql'' Jj Lf^Jfci ^- a -° ^ » ^ j ^.UaiJ! IJA (jljjik! Jc OjjSl! lilllaJ CllLajJpVI O^A .<jJaJjj]\j U^ ^\l ^.Lkij! (jljjik! Jc 

J .^-J^-C- Ofrli^J ^-ajUa^oJ! ^.bV (j-aLjala (J-aC (3^.^ *^JJ J -^ 3 J (>**J U-aLul^.l J A^.jJ JJl aJaJJl « j^-s 4li.aVI ft^A J £-jjJajJ (_^^>J jj"^ "^ t4 >>ijjilj 

^jjjl ^IjJ c^J^j tAljbiJl A "*uU Jj ^Jl ^ ja.j ojl^j fjc cU*J ^ Jll f Uaji| Liajl c^lJA j S^Vjll ^^ ^jll £Hj^ baUiJ c^IUa jl jj^ 

LgJii^J A > >i j^ojjb Inj^^ll l_£ji"l »Lul»j| ^3l^)J^.I AjJalulJ ^•vll (CjIaJI jjljJ^Jl *La^La J ^jjjJ)jI>U! 
QC. C^Jj^J 4lklALa]| A^ jbl I fM\ OJA cS jl jj^C JJ f*ii 5^J^ jklaJlj (JiJl ^> Jaull (j£ jj^UJJ AjJjjjUl ^.jkJl jL-aii jli IJA J£ ^J 

<ua jj^-aa V f>LJ u^^j iilb a«_j ->^»ul ^alLouj u Onoil jjjja 



L_ iSjJ (jjlS^ OJ*J (JJiiUll 4jbr- (JC l *°' A J*'^ J' pLSaiJVI (jj .O^A (JiiaHil 4jur- (JJ^jJa (jfc ~^*fl J^ Jo*1nnj AJj^ >0J (jjjuiajjj jalJlj ojVjjI 4_ia^J ^la 

j£j«Jl Cllj-all Jj Lala (C-^jJj aAiiaJl Ajlcli 

.Ajjl J - 1 ^-jJ* (Jjl U^^JJ^ Lg AUi3 ^-^baJ 4_iaJJ^-a ^jLolJ^U aUaJl jl^-alull (jj (jjfl^JJU (JA 

?T*iqn (jl 4_Lllj^Jl dl^L-aJj^Jl Jo (J^_uljl (j-a (J>nl°l ojLail 0,^ J ^Jabk-a 'Lljl J ■^•J 3 ^'jA 4 I > <aJ ja, ( ^jjjb 4jLaJ^\j ) jjjj'^ 300 (j-° _>^' (j] 

.J^liJVIj c UiJVI J^ cjX^jjzJI j&Lou Jill ^a jL^lijj^l o^La (j£]j jjajj ^^ j£ ^^ U^jiaj 

jA j OJjLJl oJA ^rLiJV A~^\ ^> lb ^jjWll (JU^kj v. '<if\ i j\-\C,y\ ^£^y bAj t(_>al£ J$ t'iij (JilaJl fi^Vj (Jj3 1^-nITiI IajJ L^JI ojbJl OJA ClllJjjLa-a pA I j L_1^)C.| (jj 

-C5 ^.jbJl JLlJI Jj ^ J^J La^JC (JiliUlj A_jLaC ^.Ljjj <J fiOLaJl O^A 4-aj!>LaJ ^g-^lij pJ *bjl (J-aJLLuU V (Jl jVj A^\ =L*.J (Ji.b (Jlj La 

?AjJ| Ja.b U%kj <.bl Jo AjjIj^I CJ^L^JjaJl jcbou ojUI dJA jl ^jAj ^>-1 

?Ajj|j^ll CjX^JjiJl 4jJ^J Jc JcLoU DJLJI D^A (jl (j^jJaJ Jill AJjb-ajill ^jkJl ^A La-2 

jjjjjj jljj (JiL J£ ji C5 AJjJa]li 1j^b Vj ^J-^J V liA (j^lj tD^Vjll ^H l^a. j;-^ CliSj J AiljII ^£jJ| CJjJl Jj ^JjJ ojbJl aJA aj^.j ^jc (jj 
.L^ik j^j LK>jVl ill CJJJ jl Jj SfjlaJl AjU ii« CJ^J IJA j (jiialill J ojVjB JjVI ^aJll ii. Ajijl! I^Jj oUl d^j j/ilnUo 



Aaii^^i eJ L ^'A\ J*l£ll £J^A\ ^pJl f Lkj]| Iua jlU. j^i Jbuj ^JI^lu! ill SuljJ l^uilj f Vlj J^l SjIjI l^a (J^aiI V * j^*Jl a Ja jl c*Li V 

8-6^1 :jLLiJVioj^ 



£uij ^i i*IJj Joj (JiAjjII I^a (jji^il aSju L^likli ajSIj^u 3_* jjL ^ j LuLuia.1 ^i f b' J^ilIJ ^i ja.jj 4_iLk jjAjjj 4jI« O* s-jjSj L jl 

^ ^ a^ji c^guiii ^ ^ijj ^i (TIRO ID) ^jai uj-j^i ^ *uj-> U^ (3^. J& cJ^ji cfe rJ E ^i ^u,>ji 

<^i ( Aldestrone) luA^i uj-> Mj ^> W^ £^ <> J^. jM J~n (INSULIN) cJy^\ uj-> Mj <l^i 

c^V (ERITHROPOIETIN ) cAjujAJ u^> jM -^ J&\ jA <oii ^ ,uij c x>vi **-s u* ojijsn a- ^ 

.^Ij^aJl *uJl CubjS 

(j-aj t J.u)j]| (JJJ^La ^Lul^.1 ^ <*-^.J^ ^jluLall (JiliLj 4jL)li 4JJ.1J aJJ l"ll JU» ll JA j LpLaJl <JJJ (3 *^''l Clllli^£ (J-a*J ^^lil ClAjjAj£j| CllLla lillJA 

^ji.1 4_iLk 4J*i2 jl cjau L» 4_iLk ljj*j ^L£a jj) 4^JlILj ^^jaj culjL^al i±jua> V]j CuUj^j^Jl jjiu jluuVI ^^ ^ <>Uii ja.jj jl Jj^IuuJl 

? (J-ftxl! l-lgu pj2j (jj^-J* <-£^J ^^Ljx-«J| IuuluULu 1 3 "^.' Lx»a I J] CliljlajljMl csVL 1 g V- o. Via j 
ft^i. SjfiM LjSL.Vlj <^l^V ^J^UI l\j^\j uj-j^l ^ CE^V ^j^l CJV^l ^-ij*j c_iu^ *jl j^ 

^•C5^ cK ^ -CL^i^j J^.j jc 4iLk ^a i»l ^Ijj] ^k Jj]^ Ija j^*^ f LkJ ^ (_U*j o^J^ 1 ^J cff^" jA^ 1 U^.^ f*-^ 1 J*-^ ^j^j^ y^ UjA 

r j5^ti ^jjijj ^ vi Aij v lai-siu Luis ^y i \jjj 

18ajVI :jlj^ Jsj^ 



j* (OKSITOSIN) ohjV^jI c^^ 1 uj-j^ 4j& ***** ^ ^ j^i ^ j^ji sja ^.i^ ^ £*i ^ jfc ^i s^vji f vi ol 

.Cll^Jl l^_J A-ajIa_Jl ^giaAJj ouV jll (»VI lUJ (JC Jjj mi oil 

^jll CuX^t j^fti t J-uJl jj^l f Lul a*j SuVjli L_buliJl Cuaj]| ^i ja^I ^i f VI aJ j>>! c> aJj>lJI CuX^ll AJjkjl lu^UJl ;JjVI 
o\ ja j Ija (^jjj jjUlLaJl LjK ^ ajV U^xj Vj oaJI dJa Jja V (^Ll ajj!k.j j±£\ '<*, t > >n) ^ j Aial£ J-ft^Jl ajja aL*jJ ^*j L1L& CLi^au Iua j oAuu 

jjj-ajA jlja] (^ LjJj CllljLjjVI O^A ^C-<J| (JjSiuUj ^CaJI ^gJ] P^-jil (3^- L>* dlljLuJVI (JJ^JJ O^VjJI -^L_La ^lu LaAJCj .^J-a J^^. ^1 (j^i?jl 
jjj^J^J L_fijUajll ftJA (_j£ j^a (^-^1 (j,' r -J taUVjJl AjIaC aJJj LLoJ v fiJl^Jl ^-1] (Jj-aJ <* *'^'j ^C-«Jl jjc JxJJ (CAil A^^)jl (3^- ls^) AiulJJj jjjjol jllul£ jV I 

.0^ Luuii ji *u ^i ^Jjii f gi piuiJi tJ A^ji ^ f vi oJ jijii ^ i^ ^u ^>i u^j L^i ^ (OKSITOSIN) 

ojVjjl A_iLaC (JJg ttnj ^j5J (C^jI ijj-°_)^' ?"^l ^J-J^ ' oj^ L^_>J 7^-Jl ^ 1-^ JJ» >^» f- 1 -^ ^ '^J^-J-^l ^JJ* tJ °'l ^J'^'l 'l-«-o J^Vlj <A JJ 1_JA C—a3jVll°l 
joJaaul JJC. J^.1 j- taC ^c\ ^A\ (Jjj-ojjl (jj-^J I Itn Uj^ Vj'^^'l A^J""! (Jj (J*^J v * fl J^J ^. 'J^^)-"l '^* ^'l (jLiuVl P > ""> (Jk.1^ AAJjia L_fl^J*J C flj^J 

?^ja-oLJI 

t^J^jaUJj Lai <* j'f- JaliaJlj aLI oj.uif-j _>^-uil 4-»-uU ^ '^^ ^*J A-al >^-J ^ ^J-^J (J^-l^)- Cj-a^l -^ UJ*'?-'! tjl *^J"V. (_5-^l ^Jf^l (J^*jlj ^Ij-^VI I^A jj-J 
aVI Jl>^» ^ (jjlll Jlj^V AuLlll JJaJl Ajjjjj ajL aJ (Jikll Ajuiul (_^jjjjJa ^jjlll (jl ^ (jj-«J^I I^A j£ij v \fs jJaJl .JJa-Jl ftXj^ ^ J laJJI IJA 

^'l^v^i j JjLulJVI ol J^ ls " ^^ 1 g '.l^? 1 (J- ^ L5""' ^L o-a UJl ^— iVi ^j-^>^-> O* A^.1 j jA ^Lulj'nt AjVl ^jj-o \A (jl 

A-lLftjJl o^J 4-c_plll Au^SJl Al^jj i>>i-sll A_a.Hau <_£.a]| (JjLuj]| ^iuj LplaJlj (Jj-saJJj La JiiLj dlljljii]! Aa.ljj 1ja. (J^^ A^ ^ (J-**^ U ' u -^J c)^ 

, JJ>^»q'i ^J fi^JJJ^ L$J^ ' - '1 .1 "" .' fj^. L^ajjj ojljal jl^aJjalV *L»J)!>UI OAaJIj L^oLojV fj^l C "'/ A J*''^J 
( _lc (Ja'.1uU ^^Jjl 4_a_i3^j| CllUjJjjJl oJA (_]£ If- L_JJ3jj| jA (Ja.j J)C- (3^-il CJJ 14-Lllj.uliul C 'o.^^illu 6Aa.j (Ja*J V 4-iajia^lj jJa-aJl al In'nl IJiA (jj 

. JJJjj]|j (3^' ^J?"* "" C5^" ^ J ^W^' *^1 ^14^11 L^lu-alij (J^J CllUj-ftJ^Jl aJ ~ ■ gaJ Laj t jUaJl ^g-C-J^I 



pLcJu! Cb -ft.>.>u (C-^jI ajlhSjI jA j ^t-Jl J -i^.jj (JSl ^in 1^-oaI l>°j '^-*j^ u^-^- ^ ul >q-n! J s-LJl 4_io£ J t,"i,w'i ^gjll djljjilll (Jab j*-tjj «* ^iV'i lilliA 
Uj^ti .^1 J *U1 'L^ ^Uai^jUl j-UjJl d l i3 a*l j^j t j^M ^ ^ J\ *-*■*• lUm l£^1j (HIPOTALMUS) J^jUl 

J a^l La >>> J di-la^ j]| Cliljjiij]! (Jbiluil J 4_Ilol«Jl AjLiajj ajSj lillj Ja-ja ia^ll La >>» J v. fljiL _^]j -LjJA ^-^J ^1 J c-Ldl 4-UiU j^nVn 
jA Ajilj ?*c-«Jl J LttijlaJl pLa-llI aja^J JL2J! x-L^ajJl JC dlljLul] Ja*J aJllI £n* > >i J.Ja.'n Ia jllj] aJ ^gjll «Lu)LuiaJl A-ill jSlLljiVI ©J£_^.VI &-^-9 t-ljjjll 

ojjJollo pj3j oJiul aJA j (nipOTIZ) ^J^ ^'ill oJaJl (j auU ajo) i (Cl»*n V W^J 3 b_J^-^ 4-liull aIj oAaJ J-«ljVI JaxJj 4_oj2)Ul jjjl-iill Jli.lj 6JjAJ 

ybS^I sj^i ^j3 Jill J ^Uaj < Jill Jl cUjj ^J SjjJI j^ *L> 4i^j J e >j j^l I ■* U Jljajj (ADH) uj-> s^ 
J (J-«ou ajLoij J^" J| (JjL*aj AjJl ffiuiVI ojg -nVI aJA Jj diUj-cj^Jl (Jj-saj Lo^Jcj tjqqn ^-HLJl 4_iuilio (Jl* jj-«j£jl l-^J L»Laj 4-iuiLla 4 t-ol -% 

jJiLaJlj JJ^J La-lic £.Lo 4-1 j£ L_JJulJ du^. \ *ul u1"nI J S-LJl jjljJ \lloC -»)Vn jaJa UlpJi j^o Lol 4$.LJ| J jL-^20U aLLj A-alS] C_1j^.j lfrjjot>»,o 

c^VU J Ijjb^ja!) oj^ljl Jilij ^i3 jll Jill Lplij A^UJll S^aJl j^ja Vjlj . ^w ^ill Aaj^j ^ULjI (> ULklju lL^j Uj ^^u^J jl jjj t*llij 

L5^ J^H ^4P" ^.J^ *^ U^H J 1 f^" U 1 ^^ J^*^ L-^lj idj^j V ^. ^Ldl c> IjjI 20 J! 1 5 OH ^ ^J^ U 1 J! t-bj^-^ (^^ ( 

. J^l jl^Jl ^> ,> CJ UI Jl J3IJJI „Ul E j>] U^ 

Clixjj -lljjjl ^gi -^jj* (_^"l ^.^^jI ij]^ 4^c-«Jl ^-a c^jl^luiVlj (J-**J luLui-vJ ^gi ^.LJl 4-lulJ (JjLajj (jjljJ (CAjI ^LLlal IJA «-IJ)^-l ^J-«> (j)- 3 L^_P ^-^J 

-L5 KJ| J] (Cl Jj^aLll j>>»all J] JJ-nII (JjoijJj Ia I jLa aJLuIjII jj-ojJa-c ^c-Jl liljjjj ajjiaJl J Clli^aSj ^3 ol_L«Jl jb ^c-<Jl Jl 4Jl_ui^)J 

^JJ-llI ^.uuJlj tljljik. j-a ^.uljJl X J^-n aLul^.1 J ij^Jj Lq°l Ll^-t.^ J (J-^ ^ J 'W^ yj"^*' (jl (jj^ (C-iL*jl 1-i^jJ (J^^. dll^c O^jC '"' ^^*' c"il jUa il oJA 

'^j^^^ 1 U^J UJ^V. f**^> t ^ ol.. i ->i J ^Ikjll (jiiaJ UJ^S ^^J* cS ^O^J^ 1 J^ 1 c^° ^^ ^ U^Ai*^ ^J^ 1 Oi^ 1 J^'j '(J^ c> 'j^ 

(JJ^lSj (C-^jI (J-^aL^jl al IVlll L^IlLaJ ^g^i <a^j| ^-iit >^ J^*^ -^ ^ fj^' U^ ^ ^.1 ' . '?.! (_5"^'j fj-^' (J-**^ c -^^)*- J ' f& ^ "^^ W.-^^ 4<JalLui^j| 'LilUilul V I 

fjiiJl ^l^ J CjI >~Jl (j^J ^Ulclj j^is ^L^ lU^II ^lJI f LL^I I ja . f ^]| J^i^ J dlj^l 

j<a ^ h» a t\j^.\ l—lLauSI i. # \n >^»ll j-o LJajjj t(_ja*Lc. (jLulJJ (J$A -j.tlo.uU I r jt>»j^ ?t_Ja!j ^.LiAjdl v. Vlt^illj (jjja^il aLLAjI I^A (Jlo jj^J A_jjl£-«l ^JlC jl 

ooIjSILj V^ij jl jLaiJVI J^ t.it.^i Jll cjbk«Jl dJa J b^UJl jo c \ M \ AaJl^l ^ L^ji ^Ijll j^j t^j^Vl jj^ j-ojL-^^ f LLj]| li* 

dja ^i^j UoLu^i j ^j^jji cjUj^j^ji dUo jo^ ^ij (Vazopressin) uj-> o' j^ 4 c3^^ j£&j j*£ m> J^ -^ vi 

a^ij j- aC (J^lS IJlA Jc-J 4^jj-aL» JJC. jtlaC Jl <Jjl_ulJ (JJj-ajJJ ^jSj jj-*^)* (Cl -^-jJ Vj aJoI^jI »1 t>ir.l «_o 2JjLo-a JajljJJ ^JaJJJ-a Cl]L}j-ttJ£j| 

*^A Ji l^ 1 ^ J* VI Aij V ^ill ill jA 4ijLk Sj^aj djU. SjS f LLj]| I^a ^Ijj jl ^Li Vj f j^b f jSjj jj-j^l Wi^s <j3ll ^^Jl jjo>^o 

.aJXC jx Alii. (C^ll ^1 J^J a ^ r - l-A^ *Lau1^. J (JlUL LoAIc. (3^' ^'Ijy J J^^''^ JC- (JjjJOba jLuul (Ji jji I^A Jc-J t4jLa-lul 



1^ UVJ ^gjJl (JjLoljJl jjot>»o ig qjj nj-N djl_jj>»j^j| aJa^, L_fljaJ (CJlil a-Ul^j| 4 jLulJ^I P > ""> J CllUj^J^Jlj L^liJl JJJ a\H acXjIj (^JolUj t^llJA 

. JJjljJl 4_JiL£j L_lAJj jylj J-°J '-^- C ^_)*- J * ' ^.! J 

;<il]ji Jc (JliuJlj (jiuaJl c^!>ljikV tauj <. <n-sj CliUj^j^Jl ©JA jjjLj U^j 4 J^"^ J jl J^VI J jli <iljjoi jjflj ClAij^j^Jl (jiiaj jl ^jj 

^\ ja juvi j ( LH) uj-> U i jKJi j c^jUi jij^i j>, ^n jt* jft\ j i^jji j-^ uiy ( FSH ) ^-ji uj-j^ u! 

j-j c_iau 5ju j ^.jii j*^ t> Jj>^ y> j (Progesteron) jjj^uu^jjj jj-> lj^Jj to^a^ ji^ljI ^ju. j ^j^jJi j*^j 

Jj>»ji ja j (testesteron) jjjiiuuuuii j^ja jijab u^uji j^L d^ j^i ^ ^n^ %Ljj f ^ (|_H) u^-j^i u^ «^^ u^ 

£CJJJJ j/^'ll t^i-^ll ^jAliJ L^llLaJ ^gjll CllUj-ftJ^Jl jl JJ^ViH-J JJA^. jA La-aj .Ajjloil CllUljJ^Jl jjj^jj j£>'^ -^ c ~ ^JJ^^I J^''l t^TNll Jj^Jaj jjj^J JC- 

.(jiilajl t a2>ULk.\_j LoLcu v. '<l'i-^j Ia jjjLj jl V] CIjV-a*-^]! j'^* 1 ; 

jjj£j Jc- -^J-o (J-^*^. C>>jl ^""> ^'JjLl A uA\a\\ CIiIjjajjI l. lfuua (J^.jjIj A is\\ -Nil 4ji-sil <iljjj *0l£ jLuuVI ^to"> J UJ-*^ - ^' J^Ai l- a ^'' ,t -° l 

jl VI (_P*-aJI (jjiijj 9 al >oJI .-. > ii-n ^J *) \aj j 9-«J^-ll Jtiq'l a l_1jLuuI o jS^II ja-ui CllLlJl 9 Cll jt^lll aJa 1 adJ a jSj LJajl 9 4(J^.j]| a i aa ^J d£Lusa*JI 

,LoLoJ (Ja.jl (jiiic jj^J* AjIjjjIj 

Jc ajLiiaJi jaJ aLJJj JL^jII jjoLiJl Clljj-aJl (J=k.jJJ JaaJj jLuiill a£.U]| dljj-all Jaau olj-<Jl aui-n J Uj^J^' ^ U^ u]^ (3^ ^* LS^" ^^J 

AJt) C^l]j£ ^gJaJj tl o^ La (J£ a ■ "-^ 1 AjjLloJ^JI 4jLaJlj Slj-Jlj (J^jl a.t.tl^, ^»JjL JC A-ojix-« 4_Jj] <j| < _ s -i*J 1-iA iLft^llJ jjJ^Jjlj Ajilj JJjLul V I I^A 

_<Sjli Ojlj^J 4_ilLjll ^.|j|j ajl^-Jl OJA Jc L_1JJJj ai*J LaJl£ /J^ p I J ^0^1 ' . ^ "~* 

? A-AjljoJ^ll CllLojl«-aJl dlUj-aJ^Jl 0.A3J jj^J ' *>J^ 

jjzdjj oa^* dUjko a^j^l jj^ll jjjjU^£]| Jl* ^i ?jLaiJVI ^^J ajjU^I aJUU ^Ijll tilljjVI dUj^j^II ja ^333 jll L^LkU jl cJl£j 

.^rLii^VI a^jj L-uaia djljjAj^il jtIjjJ Jl c^j^VI Lj^Jl jj^a.jj Ljajlj ^Ikb J l^_uiLuil Jc djU^j^ll 

? aVJl dIa (J£ J-»j f jSj ^1 ^ll>VI I^a Lj^UJl dilla l ^l£ 

djLuLjjjl oJiA J p Ij aJ a ■ ^ j -.^^o ^J^"^-^ ^J^J ^ -J& .' ^ 'd* 1 '-^ r^^'j ^ J '(jSaul I^A L_lLa-usal jo ' " I - JJJ CllljJul l^Jj^J ^gJjl LpLaJl j] 

/©I Jollj (J^.jJl j^» (JS Aa-llL L-Luia J^- (J-a*J CS-^J ^JQ*'! 

. Jl*j j ajU^lui ill *_L^ ^.aj j^ jA aLLill 11a jl c£ti ^la 



? 4-uiL ,-Pj Ajj] 0J% V c)l U^JLkU AjpIj]) CiL£jaJ! J5 JJaill <U ^oll <^>«jfll 0*-^ t> 

cUj b^ujii (Thiroid) ^j^i **Ji cju^j* <jj> jc ^^ l^j sjiUi i^u^ f js jUjvi ^^ Jib y^ ^jA *a- t> ^. ^ u! 

*_^.l Jj C_Sjjoia 4-lulLlaj 4-^-^ fc "'^.'^.' Uj-^-J^ ^ j J^. H U)-^ f" . J S^J-^ L — ^J-^Jfr^ L>° **J.!.'^ ^J-°^ "^J^-J L-Luia t^Ibj 4-lulLlaj A hx ^ 4_C^jo1J 

.Lajb 4 *1J* ^ dA-La£j aJjI J dlJjJJJjl jj-»^)A ^J^J ' . '^.1 ^ LaLaJ t L_flS jJJ -il^Jj £CJJ-ilJb UaLilij - LpliJl l$J *jSj ^^jJl CjbLaAjl 

*kij La J£ j£lj ^jiVI Lj^UJl jc CJLaJ*-a l«_pl (jiul ajV U^j t*lb jjjj Lj^UJl J jjjj ^LLiaj l^Vil :baj^l SjiJl lili jl Jja^oiJl (> 

L£UJl jc *j£jj JU<o cjbj*-a ^j ( DNA) > ^a^LS Jll j-aljVI lili jA 

.AJlaJ 4JLa-lui ^ilaJl *_La-uiII jAj (-^g-ui (j£ alaU t_C.Hl <&\ jA Juijj]! J-«ljl Ig-jUac] Jc ojjSJl L_l_*.L-aj Ajfjjj]! o^ill 4jjJ^Jl J-«ljVI o^A ^^".J t_£^b 
ill jA AK I^J f JajJ j j£lj L^iliJ j<^ ^ l«J ^j V <jll Ajaj^l Sjill alluLall ^aJll A*i^] jjll V J**Jl J ^Jlj Qjn>^lj Ljl^Sl I j) 

JaSa Jlsu j <Gl ~\ u a 

^3 AJJU 1 - ll j «£ J j aJalo (j£.ulJ A^,jJ jj-«J£jl jl 1^ uiq") ^.lllj jj-a CllJ^jS LJqjIj Jj- ^a'' (jj^ -LLjI^ £>Jjj-aJj lAA^.j Aj^jJl Salj i\SXkl\ x \a'\ ^ jfij! 
JV jLu^V 1 ^^ J* ^>J*J^\ jj& J^\ ^ CJ^J^ C> UJ^. CW-VI OJA llili jl JSxJl JjSj jl jLoJ ^3 iaia ^A^j ^^ jA IJA LljLj . f Ji]| 



, •* ♦ 



H^y^^ 



j^ jj^j jikj ^i ^ >oJi iLuoy jii uj-j^i i^ jijs] f^ ^*^ «W^ u^^ ^ V ^j-j^i -^l j* (Insulin) u^^Vi ol 

. c 3klJlj Jtallj ^1*11 UJLkj ^UjVI I^a jj t jiSJl 



tfij^Lu ojj^j ^ ^Lo^J! A-JUSluVI SJ^Vl (jJj^ c> lAtift" cr^> ^f 1 ^ 1 CJljUnllj JSXI J] ^j ^1 ^1 ^ *lj^Jl cjbjill cjU£ jl 

OHij^JJ^J 1 cj-^^l UJ^J^ 1 t^ 1 W^ j>J J^ 1 ^ L^J^ C^' f^ 1 ^^ <^ L>^ ^^i ^^^J f j^l J^ f^ 

^1 o^ ^*i tf U^I & Ui ^ ^1 JS1I j^ jl£. ^a jSfcj c^UJl C^a^l ^ r j^ll ^1 z m -Lhj ^ ajL ^1 ERITROPOIETIN 
CjLjj^II tSlta ^HSJ ^j^ ajjj ij^cj tC^aSj ^a *!j^l ^1 l1jLjj£ A^ jl Jl ojl^VI W^*jj ^ ^uJl AaJlJj\ Lj^UJl J) jj^j^l c_iAJj 

.frlj.^ 11 aJuil CliL^ ^i-^ UJ'j^' ,~*'.!^ ^Jj-«JjI ajj-JI ^gi ©J^J^ ^-^ Uj^ J (5^- -^-Luuj g.lj^^> il 

jl jjJ ajjiaJl (J^.b AAjjia (J^-aljJa ^ULuljll (JSj A-illajJ ajL ,_C^Jl jj^^Jl Lai .L_ljik-aJl AjiHl jlj^l ■^■b'j LllUJaa Jl dlili jjjj]£j| \S^L (£ji La^ 

jj^j i^lL ^UJll ^a Sjja.jJl b^bJl f jSj i^llj ^uj i^JLujj]! jj rt ,v.o ^a .JJj ^V (j^j*^ jl jj^ ^Ui*Jl Jib ^UJil Jl Jj^jj (jJj^il J^ 

CllljbLa j^ jj^>-^ -**' J£ J aJJ CllljU* ll oJA x \*-\ LJgJlj 4jl_ul^)Jl jj-ajJa-a (3^J ^J^^J jj'nKll j-a a^l^jl jj-«^Jl A-LajalljJ 1 g Jll Clul ^^jJl Ajl_ul^)]| 

> J < S.uul (JiiaL ^).uUj| X \a-\ J j^jalUjjl I^A ^-aluLJj ^jluLajl (Jil^L (JJjUll 
jl bjlc ~*'^*\) *iiJJ (c^-J JJ>«-»^'' ^-J L^jljJai -> J 3^» Vl ^ OjL^,j 4jUJa-a ^.|J)^.l£ I fl^^aJJj ^oJalj Jlo adJaHj l^-LftJU a,J^ l^JLaci a: J^-^ J LpliJl jl 

lj^^JI JjjL jc ji l^Jb j- jSxll Ija c^ltLcj L^UJI jb ^l^^VI Jja^iLj <\_jja Jl ^jtollj '/jr- u ci^ 1 ^ 1 ^ ^Uj U^- t^UiuVI J^ ^jj 

Vj Jj^ Vj ) ^ cK J^ ^Jl <^c^ J* J^ >IS1I Al jA A+j jxii^l J^ J^Jb f bill ^IjVI o^A ULL^Ij b^bJl ^i ^'A\ jl :AjjljJaJl 

..(j^ill JJl^bVISja 



tjijjjl ill u4J£j ^JaJ! CjUj^j^J) 



.^(^g-ui (_£b IjJJU^J j\ I JslOIj jl jjJ Laj!>Lftj bl^jol ^H )^ JJjoI (J*^J La ^ J ul^j J \_J^>\^=»J I ^g-ljj (j-« Ja*Jj (J^*'*' J-*'jVI ^-sVI ^IUa 
jA (CJll C_S^J| J] o^jaiLixj <\\Us^* ll La^cIjI jJj-saJ j AjJj-saaul b2/lkj| J)Q^*''' (JbJl Ja C_S^klb Qj^xjjUj OjuVI j«a P J^ U J- 1 "* 3 J* *'*' ^ a '''* ir ' .. ^J-*3 

jjlbjj-iVI ^ o > in jj-»jA jj^ J -^ 6 ^* j! 4-lLuijll J-^'' La-lJC iAAaJl ©JiA b^ljalla (jjjiall (JjJaJ jl jj.i J*^ 1 jj^ o1jz.ja at- 

a£^ji ^ ^^ ^^^i ji^Ji *b^i a£j^ ^ f a uikj ji iic ^ji> aJu j ^ji j*^ j 4%^ cm (Adrenalin) 

(jS^J L« IJA i^jll Jai-Jaj tjlqll ClllS-i -l}jj dlSjll (JllSJ Jj Ig-JJjSjI L-ll >^ir-VI J) ajJa^ll 4_lLr. J C*ljbjJ ^1 ^ll ±Jl£ 4 V n L^IaJj ^L^Ja^ll 
oj* J£ ^t^l ^J £j^l CJljIlJV l^JUilLiia ojbjj l$J*li£ SjLjj] jJau^jVb jjJ*Jl LljLol^C 4_pij j* Ajjj LS CJXia*!] oJLj|J>]| ASLkll 

.Laj-sA jl Lcli^ jl bj^)A jl£ $.\jxji < Vqlj^Jl »u-\ 4^-^lj^J jIjjlLuiI /c-l^-j >-^- ^H-c- oc-La^J jj^. -^J j^-^) J (J-aljxJI 
j£UVI Jl 3+J-iJl aJLoJI di*jj ^k ^a^Jl ^U^j L* ^Ij^i jl CJlj^ll d^J jl*j Vj l*i Jja _u V ajj- cjIjJ j-* jj£Jj L_jb-^VI L£bk jl 

77-Vn'j <ULuJI jjAiJa-c -»^Vi ^llVs l^-Jj^ r^-_)J 4(JJjbol^.j Vj l$-l Jj*-^ V ^lj^ j-° ' ' ^ Uj^*'*' 4_LuJI 1 g J L ^> j ^^ll! j^LoVlj p Jj-^aj-ajb AJUjlIaI! 

jli li] jj^Vnllj jLiJlj JLJI ^JlA^ ^Ll^I cJia^ ^1 aIj) J1j Ai^A Jl 4^jJlj ^jIlJlj U^kJl f LkiJl Ija Jl. j^^j jb j15jcVI jl 

^^4^ .jl ,> ^ji j*i ^jji^i ^j^ii ^ ^^ y-A\ ZJ *^\ ^jib MALCOM MUGGERIDGE ^.j^j* fj^- ^>j 

The End of Christendom, ) . " ^iiuu j^ui l^i jiij o^Jb AiiL ^ jii ^.j^i o^a j^i f ui sj^ j ^uii ju.Vi 

(1980p.43 

.Jbuj -OUox. i»l jk ,> ^ l^a jj^a V j£\j ^JuUijll Sj^JI A%a^l ^.L-Jl aJUJ! ^I jl JjS3 jll ^ j U-ja Ai V ^U^lj a!^ l^Jl 



? jjj^II jmi! j £lidl 4JI dlLu 4Jjil ol ^ij*^ t> 



o^a jlj L^j^xL Ul^J L^IL rJ i3 tilLjj ^Ij^Jlj W.J^ ( t5^ ^^ W^J- &*Z W^^ 1 U^*^ Wj ^-^^ tM*ll ^li^lj JllJ^U o^j ajjII ^ 






.ajj]| Jl ci-^j j aJjVI ^UjII -Lj^ JjUIi jl Cj&ILI^I bjl^lj fjjtj^Jl 
ja jliSI Aja l_ljj V l~j oljJl ^ jbJall jjjUII ^ JL ^Jll LjaJ j J^ aA£j L^J AAuiilb Sjb^Jl jjjJX AjJI b^Lk cilljj) Aij*^ jL^j Vj 
CJljUxJl Jlbk (J^j > c 3lUJl ojja jbl j>, jA £L-J1 J^ll JiblJj ^lJI f Lk^l Ija jl . jljSlI ^UjI Jo oj^llj c^lj^Vlj ^kJl b^UJl 

J HA j UJljJ I ^^ \)J (J*-?- J aUalJlj (jml\ n 4jl_^. J cJ^J^^J 
4jLc. J (_jLtt£.|j t fljl la^J ^j^J' ( -»->^ll ajjir >^»ll A-iikJl (J*^. J^a 4<U AjI^J V (CaSI A-cIc-j AjjjSj d^j^.j 4jj| Lajb Uj j^ hj jLxjj AJl -\ j> d <Uil jl 

SjJa. 4jbk J jLuuVI (J*^. La-a AijJlj (jC-jll 



^f !j CjjaL^V CjUj>VI Vjl 

LljSjll J jj^S j4i=H AiLLUlj jLuuVI ^^ J ^^3 Jll 4^U£]| C^lj^ 4^bJl A^J.JI J ^^13 Jll j^jjJl ^by> ^A L^LcJJjVl jl 

.oUJl jja J^ ^ULII j> jLuuVI j^U l-i^UJI 

L^a^jtlLulJ ^gJill ^g-JljJ (JJ-a^Jl t,**1-\ j>^»V AJj^-Jl 4X.^)jaul oJiA VjJj AjL-aVI AJIC-UjI >, *<1 1> > >il jl J I a S^jLiUU dlblclill *Lc^)jal O^bj Aj£-aJ A^.lj ^J_>J' UJ 

.aL^LoL. jj^Loi SUJI jl Jj c^a^a 1^ buinj oUJl ^^ jj£j j] CJ.^ ^ijj 4 f U1 500 Ai^ SpljS J 
(JjVnq kijjajjl jjau ul j-\ I j ^ui-nii 4-jjl)-»^)l Cliblljiijl j-« p l^jaiVb ^j^J' CliLuJpl lilU^a .jjj^'i'l A_u-al_k L^J jl diLaJ^JVI ^^J ^j-ajL-^^Jl aAl j-«j 

.cilb £*j a^j^\ Jl c b^- V WiV ^USlI Jl A^^JI j> 
? 1^1 E 13^ V Uj 4c. jJl Jl E l3^Uid^3 Uu^a 

AjjlixJl L-LuiiJIj L_Luib«Jl i - ua jSlI j ^Ll£ AjIjJ l$_pl jj^J t > >i t )l j AjgiaJl J oJj^.j-Jl (JlaiaVI -^J-^JJ dibllaill ^j^-nj AjIjJ Jo jj^J jl J^Jj-Jl j-a 

AjjjaJ ixjoia 4_J iaJJJJ jl j^-«J ajjJVla 4 hx a Cllbjj^. 1 ^ J°l 4_Ik.l^]| 4_LlbuUl d^clijJl AOJjoI AJJJ jl «_lIalalJ ftjjJI cK t > >ijl J tJlxiVI -^J-^J j-* 

jl ajJpVI ' r - ' . iaj ^1 .jaillj r-ldLJI jjj ^.jJ (_c Jill (3^b!i]| (Jj-o AjjJj^jI oO^j (j^aLkJl a-mllJ L0L0J LiuilLo ajJjJVI (J^-ui jj^J jl ^_J^ Aj <> ■ al -^ 

4J 7r^>n ^. vaJ 4_LaJ )J (*]l ( Li_l LJajl q 4_Lull_l<Jl AJJ \aJl C^ «J 

dl^lcLfljll AX.^)ja) Aj]jj.uU v."lUVJ IJbJj I. flj£ ^^Cjllj (JS*]| t^ll'l^J V J^J jj> > H^jV I J jj^.jj.\)^ ll j jjJJ^ll Clllji Q* jj^'n ^gjll dlLaJ jj V I 

?jLuuVI ^ulj. J^ Cj^j Jill AjjUuIII 

? jLalJVI ol J~\ jl^alulV dlbaJ^JVI ^J^J 4-lj^J 4ju1*\ll JJlL Cllljlllj t. 0^,^.11 CllJ^a I. flj^J ?AJjalb-oJl L^j£Lol J A.lulllftll CllbjJ^Jl C \f\"\ v, 'oj'nj 

^bkj lJIjjcVI J) AAl^j Jjjolj c_jIj^1I jV AllmVl oJA Jo V: y jl ^ikLiLJ V «y AjoIj^UI Lljljillj ^s^l jjIu Jill JjLjII AjJiJ jl 



^Jj'ljiJl oAA L> b*J j£]j IgJu jbiall JAOl £ljlil jbalJVI ^^. ^ -ij^^l ^laAll fUaJ Jj^Jj f^'lj^l c> J^ U^V 1 ^^ J! J^ fJ^ J* 

u! 4 (ANTIGEN) u^n^ 1 ^j^' °^ cs-^j ^j^ ^J^ ^-^ J^'j 4j>*aIi 'Oj-^' J J^ajj j^yi <*^ <*^j J^ ^.j*^ -^i^ij 

U jl£j ^lc jl l^jk pL^Sil Mjn.^ti CJbbJaJl JjUjj u^nj^ S^L^JI (ANTIKOR) <-^l jIj-JI g333 £liall LpLk 

L_fl^)*J jd> <ilb (jx S-L^-^J L^jUIj Ig ulVl AxJj A*Jjiaj| ^ cAj^.j>Jl aJjI^sJl jj-a cJlVVI CIiIIg L_fl^J*J l^Jl 4_LojaiaJl dlbLja-Jl (J^jl > -^ >A I (jl 

. JaU-Jl ^ Ajtl^aJl AjjJaJl CllbLja-Jl C5 It AjAjaiaJl dlbbja-dl 

A-Lajuiaji ClibLja-<Jl i— fl^UJ bajjcl jjj ?Ja*_aI| ^ 4» U^^ll cobJl j)C bj^ W^ > >^»jlj U^LiJl j)-a < flVVI Clllla OJJSLo-a 4jK ^J^)JU ' *& _ .baX. 

_(Jj3 j}-c Lg_J (JjllJ f^ J^ A-jjj^ll Cllbl >>iJl 1^j3^j«_a ajJ^Jlj AjJiAAll JJJJ (CAlla a-ul^Jl ^ A=wjJ ^^Jjl AjjJ^Jl ClibLja-<Jl Ja 

^ 2LaljiVl oaa ^Ujb ^k ^j l^i SjLjLJI 2Ui^Vb ajIjj Jc LjojI ^i ^ulJI ^ Saj^jJI AjjjjJI *illl c_ij*j b£ 4jonr.il CJbbiaJl jl 

^ J j Will AjjiaJ jb-aJl Ji.AJ C_ka^Jl IaA jli C_SAx-aJb 4-*.J^ j^. ^ Aj^AaII JJJJ ^^.jUJl ^]UlS AjgiaJl ^Uaj Aajx-a jl Aja L*Lj V La^j 'U^J 
Uj^4i f^JJ^J ' .'"^ J^ f^^l J ^J*^ AljJl £4*^ ( J^J^JJ (JJjla (JO i*ttjj A-L^iiaJ l CjbLjaJl ^j-ajb-ai. ^ joJ ^ jjLSij UjQC jjU 

ji£ d^ ^.jjIaIi Aj^iii ^ui*] u\u\ ^iUiii a^i jaj (ALI-Demirsoy) l£j-u^ <>^.^ Jj^.j ci^^ij JUi 3^ zJ± cjj^ 

'.(jjaiii*^ 

'^jjc- (jj^j ^ c^ oJJ^. f^j *Wvi ci^ c^ EWJNj J-^W u>j^. jj^ 1 ^jj^j j 1 -^' U^ L^^^J^^.^ J^ 3 C5^ L^J^ ^J 

Lai ^^jliJl ^Jlaul j)C dlLa^iaL-Jl ^j>^» J 4-JAJj 4j,hl J^\l 'A^. p Ijj JJJAIa j/tsu) v * flt< °^ a.'iVuo'J j)Al£ 4q>^> j] tAj^lc ^iC. lUiI a I l^lull JaLalVI 

(> jj^Ij ^1 ajUJI ^> jkiLV <Jl cg^AikJI c>j '^^ V'\:; c> a*jj cjIaj^jJ cjU^ l$J jjlj djj^ SaUH a^jUJI cjU^I (> l^Ia ajUJI 

LJA^a A^jlJ |AA cS t(_5jluiJl JL& ^kj ^jS (Jilluia.) L^jaS jjLj jl 1$J9 aba. V Cjljj 
La^IjI Ailj AJauL^JI dlbl i>i*\\\ SJjJ^dl ^j-^jb-a^Jl jl A^jJ Lo lAA t^^'l^llj (jlaJl (jUaJ j}C ?r j^pk. lAgJ DjCAllj t(j>>» jll (_5-C-AJ L«£ A-jj|j.ulf- 

^AjjaASl Jok-aliiib ^-^g^j (j£ a!*j (Ca!| jy-JL*]! l_jj *jIiI j^ 1 g J g 1) j 



^jij Aio 4 l$ja ^J 1 ^ 1 ^^ lJ^j t4 A^ is* f^'j^ 1 cia 0- ^Loi^l ^ djA^j ^III CJbljicVI t> ^IJ^V 1 c^ W^ ^^ U> Jj^i Ja 
b^bJl oaa ^ Lsjlj^l <^ (f'--.:^ f a!I liAjjS) ^liAll b^Lk (jLu i dia ^upJl ^jjIj^JI Jj^j ji c j^Jl djjlj Ji« ^xu^Jl ^.l^i djjlj aJU aj! 

oA^i . (JbJl ^ aSj-JI Jj ^ 7- ''*' j jljAaJl Jc AjlJ j)S-«-a Clia'j p jjoil ^ CLljllll ASj-a AA2kJ jl LplaJl oAA Jc ^AaJ (^-lijj^Lft) ^ o mi j b» Aj^LaAll 

I^JjSj ^lll o^JaJl jIjJI j^jj bjj^Jl blL Aja ^Ijjj ^111 ^jJI lIlujj CJbLt ^a lIua^ ^lll ^IjjJull q^u Qc. CJUjkJl Jill b^iJl 
oj^ J- "jj£I A^ljj ^III jLkkVI c> ^^1 c> ^ilAi JI Jj^IulJI t> jl£] ciBi Vjl AjjLJI AajouVI '.nmi CjA^j ^lll bJajjj tAjjLJl A^uiJVI 

CjUjI£1I I^LSjSI ^1 jIjVI ji >"uU-i c_L£ iL^V J S J- JjV CJbljlaVI *aa a^Ijj (^-lajj^bJl) b^bJl (> 1jj!S ji jA l-i^JI jjjj L» j^j 

'"'0'^- ijJ (J ol j)^» LgJ iSb ^-3 ejjixs Cllbft oLlaJI dAA jl ?p oj-ia 5-aJI IaA ^^a 0)31 9 AjoiI p l " iflJJ (JA t ajji^JI ' r - Mj^ "^^^J e» " ^"^* .! J^?" ^ 
(jt pliAll ajA9 IaI bt-1 ^ jJl jA jy^JUJl i_jj jlil _ j|j^*j| L^a Aj3 oJj^jaII i>q-nH jjo plaAll ojl^-o L^_il=uij*j oj^IaSI oAA I ^ *i ^') Ajfia. 6jS lilU^i a Aja 

.C_lb»jl«-Jl iai^. Jc ojAill oA^-J LgilLkj ?r jLiJl £y* ^ptj ^^1 AjjIjAjlII CllljJjllll Axia ajgiaJl 



?1 ultil^l ^ CllASkJ bbaj Yftjj^jll OJjill 6AA J^Li. InU'ill CllASkJ ^-fiAa t^" J^J Aaub-ai Aa.1 l— iL-aJ LoAJ^ KU'lj A-oJ jl A^Lla Jj3 (j£ jj 
Jo O^J^ 'Qj ^libt^l f A9J ^ eJJjiall J JAulS ^1 cJlU^VI ojUu Jib jj^J Jli AjIjVI CLiliU-uVI AjLo A^ f All ial^J A^Lo jl 

■ C g^AuJ l Jl (J^JjJl J^J ji Jl (JJjUl 

^Ui ^a Aajil. ^ .aJjVI CJlaU^VI J**j (c-sU^VI Sjloui) Aj^aII ^li^l jfc JL. ^1 J ^aaJl ^5 lJujj ^i djA^ Ua^ JbJl c^IIa^j 

.CllAaJl A3j-« j)-a AJJja j^J^Jajl ^ jj^J Jjl l -flb..u)V I Aj^C. Jj-o ^gA j Ajj^jS Ajj^»J ^cjLL^a A^.jJ I 'ojj*' ^1 C_ljA=>. AJCj aAll ^ Aillk-o 

.^j^ 1 J W^yj ^.j^^> ^jU^II jjj^ ^j ajjUJI ^j^ Jl jjAj jjj-JI J=j^ <Aj u'j^j u> 4 ^ u)1 o£jji ^* 

dllj J^Lk t Jljal Aia^ljJ lilj ^JJj ^jJl Jl (_£jiV1 AJj^aII ^Jli^l C5 £lu 1 ^]b ^AluU l«i£ CljjbJl ^aj^ Jl AJj^J A^lL^ Jj! ^ti UAk. 
A-lLa3ul DAA j OJjuJb-a ^ jdLJl ?-^aj| Jc- (^1 Ajalij xaj^Jl ^ £UJj JJJj^)JI IaA jjjU-a J_p* A-ajall LijJj^JJ CllLaJ J)j V I 6AA ^JJJj bajjil jj^.ulf- *-«laJ 

.Aijajjj JaajI ^aj Cluajj] SjjLJI ^^a jyjj^ill Iaa ^dij ^^lil ClibajJjJVla c > ui uil Aliaj ^ < _ 5 ^!lijj l_lui1_LJI Alaj 
^Ijjjj f All ^a A_«U AijJi UL^Suj Ia^ a^^ ^Juliaj LJblVI oa^Jj j^jiiLi^l L-ibll £-bJl Jl ^jjJj Ajal£ aj^Ij (jj±*jjlll) jaJjjJI ^-bJl jl 
^aII a J-iI-n lilaj aj aIc Loboj ->Viljj j-'^'^j ^aII l_ ij^jj L_iajjj o^s^ AaUS Jj a^l^ijl J>^»j La, Vic j A^Aul baa ^ 1^ qln'i ^.J 3 (ja c "'^ ''.l.'^jj 

b-1 A_4_lllo Clil iLaa i 



r-^^Jl £.1) ila AJ-liajJ AjSj l$-La (J^3 ilgJ Jj*-ui V S-LfaC C_llj.il Alli^a llAjJJJJJ Clljj-U CjL_ll_. ^^A LA J_ii (Jjf 4 - <_r^ ' " ^ .'V'jJ. J CljLcjjJVI (jj 
(_-i*-a (^J^jijl 4_j£j La_i9 Lg_lAC.LuL<J JJJ__VI ^g-CVuo'ij J__JJ-aIl C'ljAjl frllJ) _M~ jjJjJJjl l-lli -XJ ;T*'*'*'J i- * t )J)*"l L *°' A J' (J-^lc (J^.ulJ ~ "J-Jj '^'J^'^j 

_ jj>^>q'j j! JJ^LJ ^-J Lg-SjUajJ f>J^Jj 'Jj^ CluL__l A^J-a J] J*>>^'^ Clilg-lc, VuuVLj 

Jj*-~J V ^^l CllljiJl £---*-) U" 4 Uj""^ LS^^ CllLajJpVI "^clijj" J "tJVnj" J " ;_£__ " J " CllLajLt-aJl (Jj-OJJ " L£_C C_]____j ^-lll CljL_)l__l jl (JJiiJ Vj 

4i____]b <a=Jl c_>L_.l__l f L__J J l^£ f U__ jjlj ji J ; -.n.-H ^ <uV 1^ SjjjS; _>__- ^ jll li^J c_iljill jl^J.] jl 4_i iL_ V U*j «l^ J^ Vj 
:_*a___Li C_i__* f U_i!l I_a jL *lc_VI Lai . JU-£-l a-Icj <&l *j-a J) j^_? l^u^ :_4_L_-a __ibLu__j kil^kj Sj*_ 4lu__li_ ^La^ J f U__ll liA jl 

.AjJJjjIaiI 4-jj)Vul jL_aJl (JjlVu jU^JLj (J-i^S -.hr.l 1 lr\ |,1g°| 4-Llljtaa.il ojjLaJl 



•* f 



o jJu__j i_o_l£ I a$ o ^%3^ ^ (jni< <n^ <j) 

jjkui 4j^ J^V w-- 

.^i __V3 &J* cp ( fibrin) uo^ J\ ( fibrinogen) o^Ao^ ck^ f jL ^iii ^x>ji > (trombin) o^jjfi\ d 

aAll ll\-\"\ J-C. La_l- Cj-a*J j-_ jJj U *<jjj ClljA^. aAll KU'i i. # 1 U J Vj J I J-alulLj 4_J_L_]| Clll-jVI J ;*All J (C^JOL) jjjjjjjl |JA jl j}x ;~C-Jjl L5^ jC 'J 

_jc f ^]| Jakj A,u^Lk jjjjjJl ^ .w^j ^u^ lP) .ciiLajVI 51-^ ^ f ^ll ^a Oj^jjjJI ciiULjjjj ^j^j^iLi JLjxj jl ^1 ^jjLill j-LkLujI U 

Jalc. j^]j ^11 Jakj ^ JlfcLaLl llx JUi U^UJJJ J) ^Jj^Jj jXlxjJJjJJ <JJA J^ 4JUi JJf. OJju-^J f ^ll ^ u^jj^ 1 ^J^ ^M '^JJ>^' 
jjLj jl C-I^LulS AjLjJI d^A ..41V-.TO f U jVI UJl^j .AJUi ^ : U Jj f jjlll JUO JjaJJ jl C_L>J t^]j JUi JUu f Jill J ^jJ V "Cjjljlo!" 

t^-jj3 J! u^jj^i JW "oijA^i" e- ^^ ^ "^jij^ J-^" c>iis! "( akselerin) oiji^i" ^-» >> ctf jjj ^ 

.(Jlai ^JC. ^jJ^llul^lj^J 4JuA /ffiC- A-ijl J -^-Jrf (ly^y^] U^ "^^LJI ^j^ taJiJI t- 'ojj*' C_kajJJ 4-jl >^i^ll 4-^-ulJVI *-a AJclidJj 

^43 u j ajIjlJi j ajU a^u ^iij^i ^ ljsj j^jjj ji ^^ ji c&j ( trombin) u^jj^i > ^ij^Ji ? Jcul -d*^. ^i u ^ 

U^JJ^ 1 ^J^ ^J>J^ J-^ jjjla (jC (J^JJJJJJ (Jclij JaJ VLLuLl (j^j O^jJl ^j^j Jj3 JjiaJl Jj^j 4ULt 4_uij jjjIlu^VI ^UjI J 1jj^ 

j! jjc. (> l d ,^n UlJJjJl plja^Vl CJlj^t Jla^L AJ3 f jSj ^i]| f lLiIl IJA (Jla jjj S r U,.,\t U±. J jVI ^ CJj£i ^1 CjLajkJl DJA J£ 

.AjLl^. J <^.JLul Clllc-lc-^l ^a ^jLulJVI 4J3^J La IjJoli jA AaAk-sajlj ^.L^. aUajll I^A jjlj C-lc^Vlj tO-l^lj O^a jjj Ajijiaj ^_i3 -l^lj (J-a^_J 

La (j^Jj t^j'llg 'ill 1 g 'JlL^. ^Jj fljlrs Ojlrs dljjJaJ =kA\ KU'i 4_a_li=>j \^fi LiJ L^_uJiJ| «lUaJ 4 \-\ \\ ClA X)\\\\ (jl jjCAj AjjjJaJjl Ajjhul jL-aJl j^ij 

Jj U^a.1 l_jLic. ^JjJ Ujj Jj L^Ju Ja.lj c_jLc IJI *^£ J ^ajj Vj O^ajII U>>»»JJ 4-Wi>* ^LajjJVIj CjLlujjjjII ^a. jl IA^1\ o^A J oljj 

.!%u 1 djjJl Jji^ A-cLai jJiLll ^'A\ ^1 iakj f UL J c^J^Vl ^IJ^VI » — " C5^ jU^VI ^1 (jjl^l fcjl^ V ^^J 4^1 (jjl^l CJj^ 

Jc iaUj aj^JI c1jUj1£]| f Lu^l jl jaL f La^U i^klJlj ^Ulj Ji*Jl cjLLj ^ ^-jLk jjLjIj cj^j *L^Vl JL ^U^l jl JllaJl Ija J ^jj 

i( JL«Jj 4_jl_i_lul ill I jA A-aJaJVI 6-^A (3^-^- (j'j (J^**. ^ 1^ t>i» JJ *-«/'j'' ^^1 A-aioJVI CllLla ^jlz j)C oLpJl <Jjl^)-alull 



^cJl J AiJlcJ ^ ill J*l£]| f lkiJl L-LUilj j^,», ^| jj ^l]j J^ jLlallj Ja.lj L_J3j J SjJjS jLatL f U5ll J^ SjjSll AjluJ LaL^J <^Uj £-aJl jl 
^i^aj j| SjLJl j^ |ja.| f A^aJ jl jjj 6JJj£ aJj^.LI JjLJl J ^JJ L^llj J^LjUl jl^. JaJuJa AJl^J L_J3jll Jiij Jj AJjUul JjL jl ^iWiuH 

*ojjj£ ^LhL ^jSj jl gjWi >. n jLaLiVI jl a^»!>UJ|j t^bUl J JLL U J£ ^h AJl jj^ J dijll (juij J ojjj£ jLa^L f jSj ajI ^j ^jjkl ojUui 
■U^*.'. 1 ^ *^» .' 4-iLl-ooVI Lj^li. jjj -iaJ^. jA 4(jLacVI jyj l_jja^jI (^^LjjI I^a ^-Ijj ^— sSj (cill ^c-aJI J AajLi. oj^a ' 6 ''*'^j aJj^j -^-^j u' J 

JaJJ 4jL-a jj^L AjLaj ' t ^ ^^ jLr -0 *^_>*^ c - j>^ S -1 ^)^ ^* ^A^^C AJjJ ^^1 L-lL ^&VI Lj^li. ^gA ^C-aJl J (J-al£laJl al JVllI I^A jj^J ^^"1 J- ^ J*j| >A I J<a 
.*Ua.Vl ^Ll^ ^L illuil jjjjb JIaL* JJJ^^I J^JI SjJ^ <^ljj La C J^ ^Slj 1^ J^j£ JJ1*JI IJA jl tb^UJl JJJ JL^jVI AillijJ f jSj 

l^La£Lj 4_CjjJ)^ (jiajVI O^A jl 1 LJajJal jjj l£j^al 4 ^1 uLa C *<!>^>'l 1 ^*'-vl uLa Ljajl tillJA jl IjIJ-n'J .Ljjj-saJ (Jjij JjJ^ ^JiC jA jj^L *LlLa jl t^Iu) V 

Vj iLli.Li-al J -^-jj* (_^"1 L_j^L-ajj| J^c j hi n (jJajVI o^A J j-n >'iiil /e-Ic- ^^Jjl c3Uj*^' a ^ A •^-^•j ^Jj c_ iVI ejxit l^jlr, 6^>ajuj (J^j jLa_uVL 

LkL ^1 dj^ j\ A^pl*A\ L^Lal ^j^J^jlj tlnl^Hj L^Lal J ^jJ <Lj|j jjjL Ajlall jV ^aJl I JA JUt ^cJl ^ jjliJl f lkill IJA ^Lb 

.AjjIjjI^VI jlilj-Vl o^*^! U^^V 1 U^J^. ^^^ VJ CLu^j V LkiJl IJA ji] ^i u LkiJl IJA ^alj^ CltilU ^aJl J ^jj Jill iSjiSlj ^JjL, J 

L-jLlLaJul O^A «-ljj jl 4qjq-\ll J U^J ^^ J° I-jLJUjujI -.^ 'il J-s. jjjoljLaJj -^^ J ul^.1 J ^"J. (J^-ulj aJJ Clll JU» ll oJA x \a"\ jl jjJJaJ (Jjjlj]| L- \\c.\ 

.^.jW^I OJju-aJ jlj^Lulb dj^Ji Jll jLa^VI j^pL 

AJii. jjjL AjLall (jx Ajla jLila oj.uir, jl liljj (Ja j j, 1 > ^i q J tA_LlljAxj| v, V'n^ill 4 -^ j'n /n^ 4_Lj|j jj^L AjLall jl jjCJLia JjJaJjl Ajjaj jL-aJl Lai 

djVL-aJ'VI J Ljajj j^-ki (Jj JaJl IJA Ai^ AOJJ ^ l^JJ^Ll Jill L-jjjytJlj UjIJx—j l^lLlul JJjil? cilljj L_jL-aftVl L^Lk j^ jj£j jl CJjjS 

ySt Vj Ajlklo Jj£ Ajjjjjl^ll AjJJaill J - gaJV dlUlcjVI 6JA jl ^j-aJl j)-a3 t jJx-aSj jl lL&. jjJ ^iajlj jjjL AjLa 4_kjo)ljJ L^iiJ L^LaLal jll 

La^jlJ dlL-a j j AJ,1>^>'| (j^J^ ^ j' J ' 4q>^>Lc dljAa. (Jjja JC L_JJj£j ^S ^LLa (JjjiLaxiil AJjAa (G^JU ^^jJl g-LjJ^^ll A^JjJo jl_J ^.LcjVI AJjuJj <^ljij 

4jLi-iul *Ull jA jjj-saS 2)\j ajllll a\ )Vlll IJlA (j£ ^Ijj A ^jJaaJl aj^SlI L-lA.L^a jl 4j^_Jalj]| <lilaJlj t^ljjlull 2>b AJjAaII (Jj^- £-.}*■•> J] ^Lj^£]| 



. j 3 Q "~* t ) LaC A Jl a-lui t^-u (J£ (JjJLa.j I jSH -^ -JlsLJ o 



f •? ^ • ^ *■ ♦•? 



USLaJl 4£j*£ ^A Oj^l L5 5 *V ^ 



CJA^J 



ij tA£jja) AjjA /e-iC- jLulJVI P ■ "7- j ^"j-^ L-lL-acVI Lp^ jj t^B-i dAjjV /tj^alj (JlL* ^ ^ Jj -^3 A^.lj ^.Jpi ^J-^°*' v ; 1 J > fl J ^.uLlll (Jxtfj (jjajph A9 

Jj ^£ tCJliLuiJl Sja^S ojaj Jl ^jJl Jjl ^> Alaj oAalj a!£ JU5 Jc i*bUVl£ <"i».ij L_iL^cVl LpLi. jUj *Lj^VIj £cJl j£ 



LS^^- 



TUL-cVl OH *Wj^JI J^ j-s ^ lPJ 

4_ia AajJj L_ll uq&VI Lpla. JJJ AajJ Ajj-ajj-saaJl A-jlc. J (Jjlul Ljajj L*HaA j AjaiaJl ^-3 4_klill eAA J AJl£-a AaL AjJUlIl AjIc. J ^1-LajS aU»J dllJA 

."dlUj^J^IVI (J-aa. " (^J djlsuJ AJJjLa. oJAa CllLajJpVl e ^JJ ^/'^.l^.. ^ dlLajJpVI (J^* J 

t> ji.vi i.w™ii Ji cjUjjjiiyi ujisijj cjUj jjvi *aa j ^j^jJi cjUjjjiiyi 3 k ,*ii jaj > t i,^n ^ij Jj ajI^iii sjLSyi J^ uiiai 

(j-a (JfJI oAo ^ aJJ 4jLaJl oAA jl Jjj-aJJ (JA .Jllll L_b-a*il J] ^ljj£^l (jSj J Jlbj^^ll jLilll J-aluLlj L-lL-saC-VI (j^J (JjLuill J AaLlullI (jjJjJa 
LJ Jala Aa.lj ftjjJl (J-^Sil -jlajJiJ A3 Ajl jaj • LaaJ ^jLojJVI P > fla <jl£ jl (_^JJ U^J 1ajI C-l Wa\^\ Jj ^bj^ll jLull (jiajJUJ V ^Uj'VI £>A4> ^j A-iJlj 

oj^5^.j-<J! CliLftjJjJVI ^ j^~> /c-lc ' . '^ ■"*',; I^Aj (u^")) ic^ C5-"^ AJ'jjt^i /£-!£• (_5-^-jI (j- 1 ^^ -^j ^-°j 4-L^.Iaj ajj ^^jll oajaslSI Cli2)lc.lijJlj ^\_^jI ^^ ^j^-aj 

, Jjialll A_J^)JaJ itS C.Sl \-*& ^.LiajiJI v, Vl>^>llj (J-aJ^J aljC-VI (j-« ^JJJ^La j)nVn A laVJ A_lAli^j|j 
j 4jl ^> U Jill \g ala fiAa.lj OJ-a t(J^aSj JJC. (j-a 4lx»l£ L^laJaJLj CJAaj A3 <jlulJVI 1^3 LaJ 3 laJl ClAijl^l! g^aa. ^ji ^ J L^laiu (jl (jLaJ V ^Ijix t^lJA 



^1 Jli CiU (> 4j1 jA 6jALikS u js o! 

^UaII (> j-ljVlj c^IjIajVI L5 1«jj J-«jj (jllJS ^i.JI Aija^ a£±u Jl. LuLu^l ^a c-jL^cVl W.^ U^ ^^^1 lIiUL^JI ^ 6J £J ^j^ US 
Jijjj Llll£.|jfl]| olA Jl MjLoJjll Jx^J UaJOj tL_jL-a&Vl b^Lk JAJ Cjl^lja i^lLJA SAalj <Ij£ jjjaj ^1 a£±^]| dIa J^a. o^Jbj tt_jL^cVl Jj 

Lg-o£I^J AJ*i 4*illiA L^lla '**' «_L-aJ jl A*J L_L> <a3Lj| (JJjIj ^Ul a^ja dlLaJJJVI £>AA *." _>^l /ej] ' . '■ ^ tf '- j>a *ul_ul^)]| CllUj^)j£JVI J*^J ^^lll dlLaJJJVI 

^uia ^ SAjajJl iitli-Jl CjUj jj'VI c_iVT CJl^lc ia^j ( jljjl^l jJj£ (Jil^l ) ^^..lJI pJJJVI ^j^-j Vjk .CjAaJ V ^KAJl dAA jaJ t jLull 

.AK pAiiaJj (> ^Jbj^l jUll ^LLaJl ^iy L^ j!k^. (jjllll SUa LliJlll ^aJ| j^l£Jl 
t^l O^^l f^- <^ ^JJ' <^l J^-alilll JjI Ijuu3 V ijLa^lj jUjV! Iaa J^J i-JijVl ^ f lil ^ill t>aa t jjaii 4iaj jLuul j£ ciSj jl aj V Ua j 

^^i^UJIj jjSaII ^^1*]| JcliSlI lA£j r ji3 ^ SaIj) Vj^VjW jj*^ V ^1 ^Uj jaJl ^jj ^lll j^j 

jL-aJl jl tfUlj JtoJl l^LLal f AO ^J Jj^A ^1 jjJ ^ ^Illj ^uiaJl (ja.b ^ U I JJ ^lll A£>U*Jl CjLiUJl DA4 L^laJ ^1 LJA^I >"i,,nlj 

.(JUjj aJUj^ ill ja (j-oij X f A*]| t> oUJl Aa^aj L^ijUij l^j-o j fjjjl cK (3^ ljV aIi^VI oAA Jc <jUVI jj<^J V JJ^I Ajjlai 

f ^ D^ yik jA VI ^] V J^J 2bl ^JA 

JjSj f ^ JS ^ jA j DjAj^La 



±1*1\ 



J 




--^ 






AiL^J a!^ AjL ^l Jl C^J V ^m i,i l^jj£ Aa JjUjj ^J L^]j ^UaVI (jLk SjaS (j^Alll! CJj^ia AJjliJ ^A AaLjIj^I ji JjiaSlI AjjliJ jl 

c-lc-JiVI IaA (J^Jj i^LiAsul Clilijl ./ijII A -\f\'\ Aas. ^jc. ^Ij-a (j^ lUiLjU aUaJl jl AjjJaill dAA ^^c-^J'j . jU^Jlj ^"W-^ L^^ (j *^'\1* J *S{J-^ W-^J^ J] 

jjalill 3^-=^' i^Iu) 2)b jA AAjSaII jyjIj-aJl Aj3 «jJa jj jj^l (3^* l_5-^^ .(J^-J j^ ^' (J^ (j-* ^W^*^ J^J ^W^*^' c3^- ^jf^ (^ L^jW^* ^ U^J^ 



Lg-JC V-^J " Aa.iL-a-aj|" Aj&'l* ^V'j " C \\ VlKll ill! i_3^ " (J^J *J^^ '**'*'.'■**'*' LaJUa AjjL-a jj^J jl l^-J j£-°J V JjiaJil AjjiaJj ..JjUj AJla_lu) 

CjUjI£II ^ jja.jJl JjbJl r ~u,^li t ji.VI ^*j ^Ijll UiSij A_Lal*JI aLVI ji ^H u ^> ^ i> ^J^ ^ ^>j^ j — «" Lajj^ J*iJbj 

$.|^a>J_j jjjlj-aJl b'm J)^-«J j' .*.!'"*' J Ajliil 4 > ob 0*S tjjjlj-* C3^J '^J^-J- C5^ CllljJlII C^llj (c-^ (Jb-aj /.l^" Jl£- '* ^ Jjl^jl ^ 4_La I \)°"*' .J^i A .^ " 

CIAjjj^jjjI i . u£ j*' ' A-UiiLuil -ilj-a ^jj,».j ^g^i cIajSjij ^p^l _j^S l_ajj^)J (_3^J cs - ^ aILxjI ^ dJj^.^« Ig >>iVi CliljJul oJA jjl *$\ l^jlr- Aqn-^.all Clil ^ j V 1 

.AjJiA-La A^.jJ ie^\ AjalLui^. JJjla-aj CllLill AJ ia-ulj ^ (Ja*Jj L^laJlj CllLajJ)JVIj 

. ji>^ uj^ 1 ^WW^ Jj^? ^j^l e ^ ^0* -^^ tw>j Wf^ j^ <jj^i ^i^-^i Ija 5! 

j£jj t^-jij^C-VI ojl >>»^)1 ,J] La Jj^- .Vi-ft'J (_^"lj 'S J .^)^' d)L«£! jSlI ,J] fiJliluLa JUC juoiUjI j^jl ^ ;Jl-s-a]| PAW* o J j - >- j AjjJnul oAA Cll^Ja 
^A c *qij<aJl (jiajlsUj . jjjjb (JJJJjLuLJ Ailj^J " p IjJVI (Jj-al " 1 . ll jS jjAx-a jA aiaul bjj ^ aAa ^Jaj-o LgJ (_j»>j AjjiVllI oAA JjL (£All lijAaJl 

^ i> 4_pJl cjUjIUI Aal£ pj^ Jc ^hJl djUj^I JJ jcjj ^ j> V^?j « Jl*jj *jUL> i»l JjS j> AillkJl a^JI cjUjI£]| jLk 2uL^ <jl^ 

^ 6^^ 1 ^" la ^-IaJjI IJA j .ij-ajr' -Jj-J^l 'LjJ^n' 6j3 ^-Ui-o ^^-aLu! Jjlnul ?t j > ^-»J I AilulV I O-^-J ^ Jtol U-ll ^j^^ll OJjialj aixjl ^aJ ^jl *< ~"< (jl^J 

jikVI ^*J ^lj 4_aC.|J^ AJ3j (JJjjb (_Ul ' ■ Lja t*M wtl JaJI (j^]j t4jU£ 

■»J- cJjV obaJl jj«-^> : ^£ (jc ^-Jt jjUiiaj jUjJ ^i UUj Jj5i5 Ajj^I u)(1 

,»l J~\V) (jjlJ ' * a t )^'''' 4 huij£ " JjJaJiJ 4 >^->l-s CllUli" -i^^j oj^k >C-AJ ^-ftlr- (JJJJ (Cl ^J^-J f-^f^ 
_ jjkiJl Aj^j <UcSi U (ji^c d^Ij Axi^ *U^VI > all^c Jj^j Ul jjjj LljIja^lJl CjLjjLJ CJ^UUl /jj(3 

Jl Jj^^S jl S^lj <j^ Ayk] jL«j ^l£ ^j .aIu! jUL8 a 3 d?a Sai^j <jLl ^ cjLii L^L a^I cjUjI£]|j SL^Jl jl jjlaSlI ajj^ ^jl3 
^l£ ^jj ," r Vl y±Jr ^ ^ c&^lj JjVI ^Ifijyi Aio ^ajull c_^j c^UjII oJa ^a o^j^' (J^j *A^Vl *ja J^ ajUVI Ajjkjll ^Lluil 

IJA i j^Jj - Cllla-iL-ia-<J! 4-Nj'n A_pk. 4JI-N ^rHjJ-J A±^. ^iC. ^Ij-a Clula Aj^JJaJjl oJA L-Lul^j .4_Lll jjjUlSI CllliJ t^a^Jl ^Jjla Qc (Jj J-ijJtnI j! -.J^no'l (_^i 

jjjSil iio l^jjku- jiajaj c^Jl£ ^"l "^ASHl jIjjII" AjjiiJ jjjb c^j JI jj U tSlM ^1 jl£J .1^. %ij jIj- j- ^Vl jj^ Ayx^ja jiu 

Aa1c^\ IJA ^JJJ Jl O^J* lijH^ ^J^ ^J^> djVl^l O^aAJ b*HjA j .4.^ blj- Lliaaj j j AijL-cuJb Cu*^j ^a A_p,. JJC. bljx Jji UjLLcj C5 k J a> J ll 

«_»Jaj (Jla L_ljL^Jj| (J^aaU (C^aj* dl}l£ AjJ^jill Clllc-1-C-^VI O^A CllUjVj .L_1jJ^jI ^-aljj-sa ^ jjl^jill Jjl£jj J «Jaj| Cll2^t>»°l ^ C1iI^)jjL^jI Jjl^J (J^-a 

. fijjall lilL" ^ ^jjjUJI ^UjcI L-Luia Jj^ laJl ^ ^jljjil! IajIoI !>Lla jUaJJVI ^J£j (JjjLaa (j<« ^ ^ ' "J J ^b Am La3 ( _ 5 lc L- IjfaJl (j-a AJfl^. 

au Laua ji.1 ^^ CJbjj ^ j^j aI ^L]j CJlkjIj L-ujA\ ^Lsj^VI bA Jj (jilll c^aLu jia ^aJll ^ jj^ll jjI£j ^ j ^ji] SjbUi Su* CA£j 
"^IjjVI (J-al" ajU3^ jjjjb Vl^Lk lJJI ^1 SjSill ^j .Ajk 2Lpi3ll ^]]| Ja J^j ^'A\j AJlajJ J^bJl L_jbill Ai^l^j Ajk ^L jj^l jl jA j 

La ^^ > <a a^C ' . iIj^JI L-LlJlj i^y> iaSa Cllljlul (JiLo^ ^*J Aj-ai«Jl dlljjJalll dlliJl (j^Jj L * ,1"^ _J^- ^J* L>° buljj L^Jl bjJJ^Jl JC OJjLuill O^^jl d±3l£ 
(Jjlill ^UjVI ^-al jSl" :<jL La£ AjUjI ^jUiJ Jjloib (>aaJjj t Jjluib ^^Jjl ^Jflll ^Vl ^ U I J^l J&\ djUjVl (JJji> (> ^^J ^ ^U 

^1 AjJmJI aJ^VI AJa aLjL daJ (jj^il^j jjkill Ajjkj (jc jj*alAaJ! Jiij .(1 ) "^jjll c_i^a ^a oUJl ^iii ji ^jkLjj Aa^Jl J^ jljJl jb 

jx A9x-aJl t . uSjUil bA (JJ-a Jj^Ja Ail Vuol ^LjJljj tAJlajl v . \f\jfi Aj ^ ^^J iS'^ AjSaiHil Cluj'l j-aJ)Jl _>iC OJjJaJJ al*J! j^Jj t^jlulb l^llj (Jj-ajJ 

cojj^ji uj^i ^ s^Ji cUi e j^j- Jj 111 o- JjiAlexander Oparin oij^ji j^^i ^Vi ^ ^ ^jji ^n-^Vi u^ ^ 
jdaiij cj^b ajUj! jsJj tAii.^ii ^jL jc aj^ ^ij^ jUj) ^Iul; ajzJi jj^ jijJi ji cAJiy jjj^*Ji jjSii lIjUj^j ^ ojjoc bUji ^j^ij 

J J oL&J j-a ^.Lalaul ^^b (JJjbj Jj .(2) " Jj^** 'V.^^ LS* ^-°^ a -° ^ b j^il Aialj Jl'l»j A \\~\W (Jt^ni j]" | 2)bla £>jl^)-aJ L_ijJaJ jl jU.Ulj xjjjjl 

jlLu JjUIui ^jj^VI c^b-^l Ji j^ c^ja.1 diao j^jIj .abaJl J^>l Jj Jx-ajjU ^jb^l IjJ^lj OJjbjl a£1ui ^^Jl A^iiJ (jjjjall ^ Ijj-^jIj 
U> j^jskj -^»-lj (j^-* ^ AjL-al^-a Clil jUJl oJA » > ^> j j JJauIl ^ > Sal Jl ^ (_^j^»Jl LJ^ill ^ A nt CliljLc. Clib ^lj-a ^ji>.j ^jiajjal ' : ' ua 1 953 ^-° 

. ^bjJjjJl c_i£jj ^ JiJj ^ill AjJj^VI jiab^VI (>b*J J^ J*-aau jl ^Ualuilj tAaLLIb 

Jljjl Al^ (JlaJ j£j ^J LJi^J l ^a A^AkloJl j|jj| jV WI^ llliS La j^ J^ jSjJ f LaVI Jj A-a^a Sjki. CJljjUl ^llj ^ AJJ^II D^A CJJJJC Ij 

.(3) Ai^^Ul ilAjLA\ ^a jj^Ulb iliiS JJiill I^a j ici^uJl ^JaLJl ^a ^^j^ CuJl£ ^l 

^ Aa^jJ CllJl£ ^^Jjl ^Ij-all A^jisk. (JJ-aJ j£j *1 Aj^aJllI *-l^»] ^ 1^-aAi^Luil ^^l j|j-a]| jb L_flJJaJ jl Ajalij ^lliA ^)JajJal AijjJa (, " La > ^-> 6JJ3 -i*-Jj 

.(4) jLajIl LjJLoi ^a ^j^Jl cJi^UJI 

^ ^l^vi Jeffroy Bada bb ^j^. ^m allji >^j <L s^ib jjj^ji jjsii all jj^jjUi uij^i ^i ^ji^ii ^^ c^hj 

j ^gJJjjI^Jl Aa.jjJl dlb "(J^jVI" A±2»-a CllL^i^-a LS-^" 1 998 ^"U" 0^>AJ (Jli-a j-aj-^a (JJlJJ^Jjal J*JP jLul ^ ^gJLul -^JL-ajl ^ A-la^jJjJaJl g.lj.aj^ll 



1^ ><o 



.(5) " ? oUJ! ilibj ^l£ ^a j ajUJ Ui ^h ^J ^.^q a^IjJ ajjIjj J U£ L£ UljLa j jj>^*JI jjill £jjj j^j 

jjla^l hjul *JL±1\ CjUVI 

e ^*i ^kii Lib j ji^ ^i a] LiiAj *] ^Lc^vi i^i " jjktfi ^bli " jj^ jj^ c_uis jjjjb hj^ ^^ J U^ ^^ <^> M^ V^ 1 

I^J AjjUjIuiI 4_1aA| ^** r -^J "u*JJ 4-iLaJiJVI" ^ aJJJ LJj^a jjIn'Jil jjla jjjjb ^.LcjI l_Lui^.j .(CjJ^'I ^)JjiaJjl A^Lla (c^C- AjIj'KI ;»J»Jj l.J-ftlr. 

. " J«nUl ^jUIjVI &Ja c> £ljJVI cU»l" *UJ Lf-^l UIS1I ^1 1> ^^jj aLS j^ f L*JAVI 1^ jl ^ a^VI 

j] (JlLJI (JJful /c^*^ ilg_Ja^jSj| A-^Cj AJat-UJaJl L_flj^iall at aJ A-ac-I/Laj fi>j3 Jg hi ^ll A_l^j| i")l Til Ml c-llj Ijd-a -_JJ AJluU ^"Jjhll L_ll VnVl aj^q^ ^j] 

^LjjSI jlja! j- Uillo AjIaSJl ^jSjj IJ^Aj talj^ll :ua Jc ^ULU xJaluu jJslII J p jjoiVI JjVI jj-a AjoijjLJI LlilJljjaJl Jja j^> ^jVI j* frA 3 ^ JJA 

m l^vi" ^ o^. v viii \^i .^ j^ ji g^ jte <>i jfj^s j. aLvi j^ d J& v yvi oja ^ ,j*ji j t > 4> , 

jla A^Ld dlj^ j^JiS <J LaJLh" :Jj Uj " g-ljjVl lM " a^S j~^ -u jlflij ci]]j ^u jl£ a^ j^jb ^ j 4 jjkSll aW£ "^uiJl 

,(6)"mj1^i u*>^ Jm V i y^\ O^VI 

c_iVLi>j t> ojL^ j* jl£al Jl bUloil Jly^l Ija Jc o^.jJ ,J mMj ^ ^W^V 1 ^'j^ 1 °^ '*' ^"« c^Jl£ c_L£ ;4_uiJ ^ jkj ^jll JI>Jlj 

t> ^is ui^i jiipJi ji j^oji ^a "^ijsVi lM" ajls ^ a^jUI. AJi«i jjjjb ^^ij .aLjL m^^i j^ yui ji^svi jijji J^ ^^n 

jjLjIIj J^u l^LSSI ^1 aSIjjII o^lja j> VI .(7) >Vlj opJl oh pUl Jl Jjjill J\ Sjli.?io aujU! cjUjI£]| J^ ^^uj CujI£ ^1 ^1 
aj]| " c^lh I^a j t ji.1 Jl Jj^ ,> ^uiLJ! iijlL-Jl JliiJb aIjUII SjjkuiVl ajI^j Jl tsA jjj^I jjSlI ,> ililijaJl ^k Jc IjL ^ill 

.dxj^Jl ^kJ! jJij a^j j> jj±3 ji S^jli CJb j^ yi " ^ 1 m^VI 

AJ^)iaj]|"_J JA jauiI o^J^k. AjjiaJ IjSLuij (jj^uuul (j^^jl lHjIJJJ^J ^ 1 >.sij>.st^\ JA j^ -\\j ^^jj! Ajj^AjI dl^\>>>»o)l ^Lcl aA Jj^~N x j.o-^'jj ^JjjUJjjIaSI a,La 
IJAj t ( _ 5 JUjiaj| t ^ 4-^T^I i ^ \\\ ■>. \\ ^j^iaj JJjLj AJ ^)ik.! (J-oLc- lilLJA Ajjhnl OJiA 1 . Luia j i" AjJ^aJl AaJjjj|jj|"_J Clia^C La jl "AjJAaJl AjJ^^Jjl 
jjia^AJjl 1 ■ LlulJ Ua] '"' ^^*' t"'ljghll &}&j 4AjjiLx-oJ! AjjLa_jVI Clll^JJ*Jj| lillj lJJjA^J Lilul ^Q^*' A-llla j\ Ajj'ljj Clll^i-La (Jj>^»^ ^ ^j-^kiL (J-obu! 

. illi^I] ^Sljjll ^.nn, nVI ^fl Lk^ A^jli J CjUUJl^] 
Aa^iiaJl c_i£|j^|j pL^cVl jl J;— SSL AjjI^II d^A ^Slj 4Ajj^J| ^ijjjl^l ^1 ^^ ^V 1 L^^ JJ^I C> £9^ ^11 J-* ^JJ^ 1 eiA J 

cjIj^ djj^ J ajjIjj cjljiL djjj^ jjjLL VI J^S jl j^j ^ £11... c^-Mb ^ ( j' tlpVlj oi*Jl£ c_i^j^> *^^*Jlj <^W^VI ^^1 ^j^jJl 

CJb j£2 ^lj ^Vl jjle JJ^ J-U^ r ljJ| Jc. Jl^J AjjIjjII Cjljikll JI jA j IJj^ U^k l^a A^ljj ^U^VI IJA jilj tCJllijJl m^J^' c^ 

uj^j Jj -^v iiiaia u 1 ^ W* cP'j^ cry>- j^ ^ij si^ m^j^' '^» DNA-Si <^.j>^ u^ i^ e^ 1 ^ ^ ^^j -fW.vi <> ^ ^ '^^ 
: j. ls ca^i\ ^ <j ^u-^vi B.G.Ranganathan cJ&^h.z.^ lAj-vi <juii l^ j^ a^i allji b ^j ^ J aJ 

AaIaJI jj/l'\ t^-^ll 6^4> j)j .(Jlj^kVI j.uL^.1 ^ JJjtj (CJ JJC- jj^Jj Ij-ib V] Cj^aJ* Vj JJjJaJlj Ajj|j.uwllj jj> >^»llj a-uiJJ AjjIjjjI Cllljqhll jl 

J ijL^ q jjij ji a] jjv ^*ji ^joJi ^ ^jIj^ j^aj ^i ji l^j^l jjL^i cjI^i ^ ijjj m*^' ji j^ v ^ijaUi ji ^^jj dj^ii 
jj> j^ e^^ <j' J ^ jj^ 1 c3M J! c?^ ui j^vi jui^vii tU jjjks ji ^jjjj v aJi acLu ^ ^ij^ j^ ^i ^i^ < jj> j^ 

.(8)"ojJb 

• Oa^, J^>J-ia CllliJl A-LoJxJI ^Aljjjillj .^g-^-ll jjl^l) A-lil2j| Ajjjil jjjal^J -_j] ^cl jJ Ajj'ljj ^_^ a ^J^-J fj^^ LS^] ' " ' /I' H *^^ ^^ (J"^"^ La I^Aj 

J^ jjiUl AajjjiJ aLuj Vj ^ La Aljljl Auijjjyi Jja j> pl^Vl Jj^ Lu^ ^W c^l CJljiiaJl cJA ji ^alj I^A j 4 aL^LJ| CjljiUl 

jLJlj jLaj Vj (jLLj^l o^j-j ajL-^VI ja jUjVI ^=J aL^LJI a_£Ijj]| SjiLlJ Jlia J^ij ) jL^VI M^i c^ jjal*-a ^£j2i d^ ^U^VI 

jj£j jl j£aJ V U JJAJ ^ c g*^ ! M^^VI AJ! Lai . jjLSll A-iLa^ JJ^U Uak S U% o Aull jL-^l Jjlill llj|j Ajjljjll djlJiUl ^C^iJ jl c£]^ 
i"vw*i *1 »lj^VI (_^^J JjJajJl A-lLaC j)l (_£l t"jjJaJj|"_J /c^Aj ^Jg^-a -i^-jJ jl j^-«^ V (.^jLJJLjj tAjoiiJ jy.Jjl^ djliljScI L-Luia ia^a IaA^.jJ ©JJj-a 

aUI 



j<a aI^JI lIjI V'Kll ^j| ^^CJU 4jjiaj]| B^J t JjJaJjl Aj^JiaJ IgJCJJ ^^jJl CIiIa jJ jLiluU I j-a ^c\ ClljA^. a^C /e-lc- U^^ U t ^ > ° | l dllj">^'^n Cll!>\ ■% > ti J JJa J 
CJj^Ji Ailuijll o^_lj j^jll JjJ^J J^.1 ^JJ J] JjaJj jl ji~Jl j- ^sA\ jjlill j^ jJx^ ^j^ 4j^.VI c>a*j]l j^ U-^a*J CjUlJ ^IjJVI ^ ifo « 

^ Ijji j:j^j ^jiAJj a^VI liA J^ bllLiilj . jjiioJl j^ jjjXJI CJLla jjiijil ^jjJl JjajII I^A jli Ajjkjll t.wi^j t^b^VI j- iitiiJl ^IjJVl 

^b^-VI ^ ^gX-jjll (jj^Jill (Jj>^>^ ojja Jlj^ 3 (j, ^ > " j ^-il-ai^. jl aJUIjI 

Clilj^Jj ^.Lall ^ (jJli*J ^La dlUjl-N.a Clljl£ Ajl^Jl ^ l^-JV li]La_ulVlj ^ *<^ljjpl j-a A£j'Ju'l.a LjlL-a (j-a^j* dl\Jjl£ -^J^-J ^ * } \] CjULaJl (J J Jul ( _iC 

4 JjjlL -_]] CllJj^J aJ Lfl^ljj CliJl£ AjI^JjI ^ L^-JV t- aA,lj^j|j Jjjia]| j^» A^^jAa '"J»^ dlb Cllljjl£ ^J^J (J^ 3 ^^. ji tc '"^^jj LS^I ?9.J ^ 

,glc JjJaJjl oLc-J (j Jj t ^- a BjjjU j\ AaLcb Ajl ■ a a jl ^Q'-^ Jjj-aS dlb jj^J* jl ^J^ (Jj^J* &JJ3 ^ ClluLc J3 AjjJal^JaVI ClllajLk-aJl oJlA jj^Jj 

"" Jax-jll dULJl" ^1 yiSuVI dLulUl DJA 

Jj jjjXJLj j^j SjjSS ^IjjLj ojjj£ ^L d^j LgJii -^ ^la a^jLUI l_j^VI tj Xti CaJIc £ ll ^^J\ dULJl" d^a ji LL^ja Jj 

|AjL^ ^ AilLJl DJA JO jJjjb JJ*Jj iAi^jUl CJlj^laJl j-^Ja Ijjj liljJJ ji JJV jl^J iCJljblalb 

cJiL^I ja Iajj^j Jo Jj]j j^^ij ... lk>jVI ^o! ^k La Sjja ^ c^llo ^ ajj^JI Au^Jl CJLulllI 6 ^a jj£i ji jj ^a Jnjhj 

.(9) "db>Jl j^ dij, 

(Jl£ajVI jl (l InuljJl dll qKll " fiJ^J Jj| (_^l Jc JJ*J >J j^Jj jVI ''^J _>»^ £: - ^-ulllul j^^jl *• fljL^aUla ila |j^. OjjX Cjbjlljj djLjji^. CllJ^2wl 

ja l^ljjl v aJlk^j *Ua.Vl 51^ ji j- UJ^JJ^' '^J^ U 1 ^ ^ U- 1 ^ dbji^Jl A^jli l^jk Jj^o^Sl .j ^j]| CJlj^laJl lIujjI jaj t" AjJUHVI 

OJjj-a (_>a£l Jc-J fil-^a Jj^.jJl J I Cll^Ja 



ci^^ bl" 






: xis c^Ij^lji ^ j jll^i jl^Vi W. Ager Derek >jj 4up j*j *£luUi «*& ^' ^> ^ ^>i ■*> 

4_lLaJl oAA j ^a,'n< Jl Clilj-^ Vi,Jl 1 'u^>^>q'i a'\c v. fll u^-iVI jl p IjJVI (_gjluLo /^Ac- «• I jj^i 4_Ll£ 4_ia. diljjl£ .Jc Uljj-tfx^. ^A ^jSjSajI 1 mK m ^ j)J 

.(1 0) LjajjJJ sjjkull CjLJjLlJI cillil jjI ^l Jc jjLJl jjJ UjJ Inplj 

i* jj£ jc jjj*j ija j iUjL ojjjL dU^i u (jAc ija j .yuiivi jk^bu ^j c^i uj j *M ^ *.Ua.vi jj^> ui c^j cjIj^lji ji ^i 

ebaj ^]Lc Lg_La a$ AijSaJl oaa j tlijLk-a jj^J U' J* U^*-* ^> ^ UJ^J U' UJ J *W^ cs^- (j-^ Jj4 hi aj^jJI jjuiVill jV aSjU* 4a*JI C1iUj1£]| 

: jjL ^m Douglas Futuyama t^a j^jj ji* j^i. 

&J jl OJjj-a J-o£l Jc 4 )nj.,nll A^.j Jc abki i'lhj La] frl J^VlJ tg-1 J^VI -^J^-J JjulVJ) jJju! Ljj J jIaLuI ^jljjtoVi jl jLajgq,a JjWJllj ^I-n ll j)] 

.(11) 4>Jl ilAiKll oaa JL. aUJ UJjj ^ JL? U^ « Jl^j l^ a*.V SjS 
LS jjktfl ^j JkJl jA fljJVI lM jl l^I ' JlA? J^ i>J J^j u^jVI <^j Jc SUi cjj^ii a* aj^JI cjUjI£]| jl £u35 CJlj^lJla 

. LHjjb ^lu jl£ 

L3u JLJI (jLiiJVI Ch *+HjJ^ C5^^' ^ A - aJl ^ <A? 'U^V 1 ti-»l ^^^? jA jjLjII 4jjiiJ o^-^ U^ 1 ^ ^JJ^-^> fr!^j-11 f^l c> u! 

I ^^A j ^jLulJVI Jj^-»'' <AoC (j-ajJa 4_lulJJJ *_LoL^-« <*Jjl t^iUA ^LliJ! ^.Lc^VI I^A 1 ■ LuLa j 4 0Jj£Aaj! OJJflll JlA^. ^/'JJ" 

^jjUi ^u^jiij Charles Oxnard ^jii^ji jj^ jj^jJ\ ^.j-vi o- js uij^i ^i ^i^vi ^i ^j t ^i^ji ^jai ^ijsi 
t> j^jsio ^^ vj jau ^i\ c$si\ i^a ji Mj iji ^ j^ ^j^iii ^uk j^si o- UA^Solly Zuckerman u^>U J^^ 

.(1 2) u^V^ S J*^ ^ ^^ V j ^jj^l 

J^ 1 C5-^> U^^ 1 ^- al "j^jA " -M CK>J^ ^^ Aj 4 jLdJVI j\ "j^jA" ^ull (jJjLLjjjUl Jj9 ^> L^lk (jlkl ^Jjl^l ^jS Jj ^1 5i^jJlj 
LJJ^I JJ^UI ^fl aJUJ! D^A j A \\\1> oil J- IjjVl O^A jdJ (^JjLj iajlj ^J ^j^j jVI J) C^JJJ ^J AjV Jbi Jjlij « JUJl (^Jj^l Jj^l IjA 

^lLsjc (jiiijjLi! ^ja ji SAiaJi 41,o1mi1i jjj" ;xii Ernest Mayer J-* ^^J ja j jjj^ji uj^> A jj^ 11 so^ s ^ j ^> W^ 

.(13)"ojjii« JjCjULJI 
^a t-< Wj ^a ^jjjj^jjIj-sjA j {JjuLjIa j»jA j c-ij'i-Nil ^^a (jl CIlLjI dilj-^^'i^'l ^.LJo Laa^.j ^^jj! diliLui^VI cfi^j t-v_il_j (_cau Ia2». jnaj -.^ ^^al 

^J] 1 jW dlA^jj IjJ'"'' AjJAa. dlljja ( _ s ltk Clluilc Aa (JiljjSjjl J-ajA jj-a p IjJl ^J^.J jA «illj <j-a aA Vlj .(1 4) **/'Q^ '^J^' U^ Aj ^ ^''"^ * U^^-°i 
jAj I^jLcJ A=».l JjL Jjlajll ^ dWjJ^ 'SiJ^ WWj C5^' ^U^ ^-Ljax-Jl OAA ^Lal j I J^l Ia> LaAAi.1 jj^ A -\ > ^> ^OC CIlLjI Clllil ulSSV I dJA j 

:^L u ^jii> ^.u ^ c^ij^ui ^k ^ ^l^vi Stephen Jay Gould ^ ^ cA^ 
jji*j i^iu (> a^i v *ji ^jaijii v jUjyi j-ai oj^ii j-^ iju jji tV-O^ :Jl ^ 1 u^ 3 A ^^^ ^ u^v^ 2 -;:■■■ ^ijji ^^j ^i£ ijj 

.(1 6)" Wi^ L^ ^jj>2 Ai^ ^j J! W^ c> lUj^Ii ^ V u^tJl L^jo*j o^ ^j^- ^ij^! ^ ^ t> c^^vi j t >bU u 

Al^jj jja <L-aJ ^Jl (jjllil ^> o^J^ & j^ ^.JJ^'j W-^'j U- 4 ^! U^ a£H1Ij jLuuVI jj^j jc aJL^. ^u-aa J5tii.l jl ojU*]| ^cjj^ajj 
1 5 oaJ ^jji>]l ^ja CJlj^LL. ^ ajUjI ^LkjjJl (jLaj^l j JIj^ jjjIII t^j^l jaj .^^ JJj ^l Jj AJluy V lUo Vj ja L» jLuul j^VI 

^jjiJj -^.J^-J 4^JJjJj]| CllUjl^ll JJJ 4jj-salo 4J.uU.ul 4_jj -ij^-J ^AC -_1| Jk-ajJ J3j t'^lj-^-v'^ll ~lr, ^a ^M , ^A.K ^^xJajI oJ)£^a 4J (jl LaIc 4 h^iljla 4-lu) 

jj^ilil < _ y jjjj|j 4_jj£ j^ aC.^jLj 4-Nj'inl o,^ j c^^lclj jLuuVI 
L_iui2kj .a!*]| ijUaJ ^ jL=». Iaa*j ^1 4ij*-Jl p jja c^lll^j t ajaIc Iao«j j^ill 4ija-Jl p jja L^ja ^ jj| 4ijx-JJ (j^aUi. Jj^a. ' aj^j (jLaja.1 j ^La 

AiLa. ^ (Cl tl^li.lj 4-iC.l .a'i-^VI a^la-lla »lj^VI >!& La^Jjj .^LjJjaJlj C-l J^J^U ( _ 5 -«^C. AjjLa 4jJll ^-11 AliulJ ^^jl J 4_1aLuI p Jjsl\ JajuJJ jjUa^i-IJ) JjAa. 
(JJluialll jl Jj,*-uJ|j 4_ulJlLuul 4_ulLaJlj ^)Jal^Jl JaLj ~'<~- JjAaJl jx ^J^l 1^ ^ A-iJajj .jJjuI (_3^J (j ^-?-J^^' 4i^L-Jl p J^a (>5 jIj JjAaJl 

: Jj L£ JjAaJl ^a Sj^Vl SjUI oiA ,> l%Lu jU>l j cJu^j JU3VI jjki ^k Ij^lj (^iiHl )^U]| 

4_lajalljJ jjLolJyi ^JJ^J JaUJlull ^^j A»J (JC jlat-iSlulV I jl ^g-lllll ^Lia.VI >lc ^^J] aJu-siJ l!l*J ^^lll p jjill ^1 AjJlLJl jajl«-ll (j-« lllllljl AlO 
(jl ^ AjjLjalLJl jl oj\ iJaHJl CllLbJa^ill JjSjJ jl _jJajJaJ *LJ| ^Jla. JjJalll Aj^jJail J«»jaI| C-^aII L-aja-saa. j£^«j JpW- ^CS^ J^ U^ ■"'T^*' ^-llj^^'^n 

'.(17) "^lj 

. UuuUl CJlja^Ul jiaxj J^V AAlJ l j^ LliXjUlb (jiilill oiaxJ Jja j. ^^I jLojj Vj «"unj jl^V 1 JJ^ 4 ^ LJl lL -^ 1 U 1 Lp] 



c j 



Jl^ 



♦f LI ., ♦•?•», 



C J^ J^J .LpVI A jl JJ*J| ^a *\yjl ( jiUiiall l j^ ^Ijll cijluuJl llA ^ja.j 4_ji£ jAj ja.1 jj jjUilSJ jt jajJl ^Lu jajU Jjiadll ^.J^J jl 

t4_Jj]£a ojjj-aJ JJ*JI 4 jlS J lS ' r - ^^ ■ "j La j. > 0"N j-a (J0^» ull ^.jjJajla t jL-ajVI 4Aiiaj] jjlaul C-I^l A J*f^ <Ac- Jl aJ J j]j *iJaJ UjC^ j;i*Jl p jjJa j-« 

j-a 4J.UU.U) A«Jj t^c-Jl O^a-j-a ^ Jja.j«Jl jL-sajVI J^_>° /gj] (J^AlJ 4_Jjl_J^£ CllljLul] ^-1] 4j£jjJj]| ^ Djja.j-aj| LpLaJl (Jj^)Ja jc JjaJj ^.jjJaJl lAA j 

jj i^^jLj La£j !>LiIa j^ill Ja.j«Jl (jIaljjtImVI Iaa a*_j j .jL-ajVI J^j-° J^ j-» AmaJl lilJj] qjj*^i ^1 1 g Ljajj diljLuiyi oaa jjuiVi ajj di^lclilll 

4 jL-ajVI J^^« (^J| Jj- L -= a J^I l-^l < «j)i*iun V ^ja.VL jl tAli.b ^J^J^I ^iialulJ V ^jj-^allj tLoL^J ^ila-a AJ^kb jl (_^l t ^. j^iaJl jt Jj«^J jj^J ^~l 

JJ U-^ljj bU jL^jVI I1a jj£ Jl AiL^I <2Ll]il1 aja^I J^jJI Iaa 4-kuljj jL-^jVI »j^-'j * j-ll j^j ' : ^JIi j^UVI a^I j-, jl£ Ujjj 

JA ^ja. La IjjIiJlj fSjAjl jJJ ^111 L-jUSll Jl IjjkJl ^iai i4j ^bla jaJj jl jJJ^Jlj (^AbJl jjS]| J f A9laJl ^kJl 4io J^JU 4JAA, A^jJ 
cJlJ^-J -U^ 1 C5^ (J^ 1 ^ UJ^J^ 3 O^^ 1 J C5^ t^J^ j' U^. V OJj^Jl J *LL-all llA jl ?jVI WJjJJ jK ajj^Jl J U.j^ajj pU^a fljlj 



(jjjjaljll 'LuLul Jj (^jii 6J-« IjJaJl j 4^£jjJ*J (jVI Ig-JjJJ jUi DJjj-sa ^Uj-a ^jic. Jj>-o^ll klui"] 00 Ala S- 1 ^ (Jj^**^ Uj 0, jW^I Uj uV<1 *^ *H 

.A a-uLSi ^) .jIajVI 4-JJ^u3 a£ J jJ* J IgJjjJ JjI ojjj-saJl Lai jbuVI A-ij\_Jj 
/"•"^''j tjLulJVI (JJC Ifl uLul^JJ Jil ojjj-saj! ^^LkiaJj JjuVI 'bj'^b' IfrJJjuo jjjjijjll ojg_aJ TtIjJV oAJAC. Cllljiul ,l'u (_£j^J xjjLuLaj djLajl <ilLJA j 

3j«i.-i JLuVl y^3 ojj^ll "jj£ Jl 4iL^I t^li ojLkj r bi3JU VI ^bi ^ jjUl SAAbia ji-aj V j^j 0*0^1 Iaa ^ J u^V 1 

ijLuiJVI (JJC l$Jj£j Jil ojj no II 4ja1 no* ojjj-a JiuUJ (ji IajI (j£-aJ Vj 4 c3jJ *** ^' A L^-Jl^ jAJJ 4-g-a.ljIlj <UJ)jjala jAJJ QJjnoll 4_ialii t V) (J-^U 

pLL^aJl IaA (ji JjJJJjjIaII ^^CAJ LJA .LftjlL^a (j* b j^ A9SJ jl S-^g-uill (J-^H 4-uiju^ ijj^ U^J "^ UjO*^ j' lj£°^l W^J^* J^ ^Jj- 1 -* 1 ^-* 

C \* *>"\y\ (_c| A3j\ no* J*s i"a") A9 Aijiul J Jja.j-a]| jjjjajjjl jb aAAsJ ^£jjil jJj tAJJ >-*a-ajb l . muSi A9 j)^*-jl (J^ L>° ^Jj*- " J.ft "''' J a^'lj 

j-a jApLJl J7-*j ^ t _ s -^ J-ac J CLiIjaII ^cajj i aj£ ?jj-sil Iaa (Jj^uiaj t- aj£ 4 ^jjjjql'iil jcAall jLg_aJl Iaa 1 g *nj bua diqlij 1$ >>»» j ^o dilj^l 

? jAili 

I^a Ij^kj jl J^unoll ^> l^jj^j ^j]| ojj^IIj IfrjoiaJ ^jj*]! cillj£ AijL-^Jb QuJl (> IajS«j Jai jl^A j^lj jl Jj^u^ll ^> ^1 L£a jj] 
jiVI Jl Wtej jiVI j , j^- a ^U^I^j U*^jj ajjj^JI CJUjJl JUSloLj fJ S3 a^jUJI jJVli «^Vl J) ^fuulb jL^ p^iSlI j^ijj <*aJL-aJL 

pj<u,iU Cllj>^> ^J] 4_LlLjJ^]| CllljLuiVI £>^A (JjjLjJ AjSJ ^CxJl ^ Jj2k.j-oJl *-ajal]| j£j>ai t jl > -o jV 1 ^.Ljjl (Ji-aaJ LJlLa (J>^»^J LJAj t^-Jl 

g.1 >>>j>>»n dul£ La^-a Clij>-oil ajac. (JjSLj ^t-Jl (Ji.b (jl (cl tg.j>>»il aLol jA La^ Clij>-oil aLal (Jal-o ^l-J| (jl (_cl A_uAAj| a.u^LlJI jjjjiJ ^l_>^-) ij^-^.j 

c_sj*j Ijjjoi^jjl pLojai Clljj-iall (jc (Jjja-ftJl LjA i^-n^j a£j£-aJj t^c-Jl <JajailjJ dlljx-saVI /c^JLj -j^il >o-\VI aJJ IJA x-« i^^jLiJl Kj-\.ftll ^ A_JLc 
(Ja3 4 J-nI noil ^qjuljAlJ pLalulVI ^ ^^>) .iV- a.iq'Jo J)W"?" ^ ^^'Ij^ ^t-aJI CJ^-I^ djjj-all ^jluLa (JJjLjS aJ jJ j)^Jj p ^)LuJj| »Ljaj>>i p Lajol jl iA^JjA 



■a-Lul 



. ^ji jib (jikJi ru.^iii Aaj ji ^jji 

(Jj>^»^il (jaiuul Cliljjaic lla AjjLa. CliVjLx-JLa djj>^»ll 4 jtn'nLj j^AJ ^-^^j-^Jl (j^q'^ lg_a_Jajij jj>-oil (jj^l /Jc Jjn-i^n Lia.jjj'^'i)l ^"u.w'Jtol 1 oluj 

?TUJ (_^jul ' - ' ' '\l ' Clljo-sail 4-ulL Ha 4-Uj jjSJI (_^jil oJ^-nIj ^-AIuIjaJI ^1 pLalulVI O j^_a.lj ClljA-sall Jja-uU o J)4-a.l (jl.lALi_Jlj djIjA-aVI ?tJ-^ajl /■ lr> 

^j J J! u^ 1 c-r^ J^j^i <4j fJ ^a2iJI Lj^jij^Sl eJAj o^jb^l a^ij j^^l *Vj* lS ^j^j c> ^j^j .^lMI djVjU^Ji ^ 

j\ (jjjjjuull (j-a ^-^g-uU Ljaj*-a OJ.^^'i (CaII Clljo-all (jj% (jlj AjV Clll£jjjJl (jjoliJ Jj3 (j-a 4X.jk-sxxJl dljj-aj| ojg -%li ^AjJ-uUil (jJI)U ( _ g Jj>^»ll ^.Hill 

JdaluJI DJ^I "^IjLo! i^lLu V Ajji^l jjVli t^HJlj ^ jUajII AjUu JJ^JS AJJ^Jl jAl AiiluU ^Ul CJj^Jl U ^ jUajll (> ijja- <^JJ jljia 

(jLulJVI (3^ "^ U^-*^J ^J^-J- _>*VI IaA j t JJJaU (jjA jA La£ Clljj-ia]| JUSlull aJJ iU ^CC j-Jl JJ J) V I jl ^Ij^ajjJajl (j-a ^^g-ui t^lllA (jj^J ijl^ IajI 

^aLk ^JUJ" ^ju£ Alila. dlLJA (jilj (jjjjjJull jJVIj c>Jl A^^j ^^aj ^jA} LjJj^ ^1 (jl^ LiJ^^> j^V 1 ^^^ jW L?' U^. ^J -U^ 1 C5^J 

M luiaJI JLuiila m T- jj^ajJ 1^ LiiaJ (jc uajj u-aJj|j «_ajouI 4_uiLa. 

??»c-all ^-i u-aj]|j x-ojouu (j^aLaJI jja-uJl Jjau (j>J 

*LaJilj ajjjj jl ojJjxJl A-iJj.9..o.;to)l ^qjmj-aJl jl jjiUl Clilj>-ol ^A\ x_a1ujj jl Lllja. (j^a (jlj^VI <_?aIJhI /J^*jI I^A AaLuLjj ^cajI Jib Aa^jj (CAll (j^ 

? ajsjii jja jji 

SjLSSVI Jj^j AjijS J^ ^Iki (jl ^j^II (jixjj ^Jl Jl c^aaj (jj*Jlj jiVlj lJuVI ^ Saj^jJI A42JI <,Lu^VI ,> 2ua111I ^jbj^ll CJljUiVli 
V j^VI Ia^j (Jjjijj 4l^ cilLJA jSJj <Ajj±*JI ^Uuill jl ^.ji^Jl ^bjjflll ^k jl ^ba.VI ^ M^ »*L>3 (J^J^ 0^ 6^' ^ '^JJ^ J! ^^J^ 1 

ijj^ f^lj ,«-ajaulj jL-auVI ^oialulJ (J-ali J laj ^la]| J Aa.jJ 4JV ? ^-aJl Jib ^ ajuIJ jl (^J^. jl ^juJJ (C-Jl b (j-« t jAx-=a^ (Cl J JA jAaJ (jl ij^-aJ 

? f asiji f Lkiii iaa ^j*j (jj tLjui ji jji ji ^jac jj ^.uji 

Jl C L^. Vj t ^ ^ jAl Jl C L^. Vj j-a ^ O^JI Jl £ L^ V c jjli i^Jl ^1 M Aili ^111 Cj J| VI jA U ^aiUl f Ukill Iaa j] 
(JjaII jjibjjlAJl j^*j tSllil 2in>^H Lplill jl c_iUlcVI c> J^ nil nil ^cJl Jl aj*j V f AfliJl f UilII Iaa jl UL^.c^J ^> a*jI jA Lua jAaiU ^Jl 

. ^Il^VI *AA Jo 4jUVI ,> SaUI jA t^A J£ J^>l u> aj^. 

LS* j'j ' (-AL«_J V I <J^J ) P-uLa^o J^-ulJ CllLjjl£]| jb-saj] «_lIalulJ ^C-Jl (j-a 4_Jjt£-a dl I jlaJjIul Ol*2 i A_LalxJl 4qjq^ll ftAA aLal LiLa J^ij (jl (jLulJ V I J*-3 

■^! cs^j e*^ 1 6 -^ L5^ °-^^.j ^j^Aij ^j ^ij u' u^V J^ j 1 ^ 1 Jmj^ 1 S J-^ u^Vi 



»• »• 

44_Lal*j| AC-ljall «-a o\ \-\\\ Jj-ab (Jjlxlajl lAj£a (J^aSbj (^Ax»j Aj-aLJl AA I jdul j AjjVI A-a 1 g * >>M H (_^A-aj JjLjJLj Aj-saLill Ajjalll LjjJajxlull Aal 

Jliu) V I -^J^-J lllJJJ Clllja^i-aj jIj| Aj| ^ja«.J aIasuIj AjjJalll DAA 1 g Jj jC-AJ jll JjlaHll CllLilT ^il£j ^gjjlajll JJjLill aIasuI ^J^ biajl LLJaj*Jja)lj 

-JjJil ^clja «^a 4_iJaaLlLa Jj*i»*i J]| Ajjallb Clliuijjl (JC Jilll OJjJj^a J] Jj-ajjj C_Liulj| Ia^J i^Ujllll JJC fibaJJ Jaj-Jj]| CllllLaJl jl AjJlSlJ V I 

oAA c-UL Jc c . n-N r. jljj-a] tilLJA (j^Jj .(jj^jl j£j-° L>^J^' U^ U > ^ > * J ClicJ JJMj ^c-jjllll jjc (^jil ClibJaJ dig'i'il La£ ^gTn (jl AjVj 4 JaaJlj 

C-Lalaulj aIsuI Jc f»J^A <jb AjJaJjJ ASU (_cl a^ JJj <laJ)J J (_g jl a"\\ q2ulA\ lijLJAj 'LLalxJl ClllASkVI * g "> I J J 4_J # Jalll 
4_uljAaj| (j-a *jU 4_3b La JJ^SJ J.1aJJ Clll ^~\\\ OAA j tl g V. JilJl (j^-aJ V <-ajb-a O, Ijqr. L& jLilclj 4_J Jaill dA^J lA*jl^-aJl (J^aaJ Jf3 J ij- ^. ' . n ' "" J 

^JLJllaii Ala>j]| (C-^Lail JJjoiij]! AJJJjjIaSI JJJAJj ^g-aC-l Vb-aj| (_£jLaJl jSiJLj ^L-ala Jj Aj^LJl 

j j^u ^Aiij dju^i fie j (j^bJi j^i Richard Lewontin cfiJ^ J^j Jj^. ^ '^^> '*^U ^W^i ^ ^j^ ^j 

\ ale J^-J P-! bjLa 4-UiaJ JJJAJj JjiaJjl AjjJaJ (JC (jjaalj-uul (jJ*alAAj| (j-a jA j ^jlijlA AjL-aLa. 
ajAli-aj 4_jjLa C-ilj-u.^q'.) juJaJ I llat aJ (_CAll jA 1_^_j LlLbjjIj AjjLJI ^q>>nqib (JjjjaLaJl (jLojVI Iaa j Uiu) L^_J aIuLq »bu)b (j-ajjj iAjpLaJb (j-ajj (j^-J 
CllljJjalflJ ALa-jV <JjLsJl CllLajVI J^l JjA2»-a!)\Jl LlaCJ ' -lim jA AjjLaJLj (jlia-aJl LjjLajjj .40j^b-aj JjJl AC-Ija (J^ljjj .^JLslII J jAU=Jl AAa^J AjjLa 
^a.lj Jj jaSj (ji ^JVI C-lljU^'ill ^o.o'l (jl IajI j£-aJ !>\i <liia-a 4^>^> !La_L5^-a 4_JjbJl (jj^J tLlallc J Aa.jJ jll jAljkJl 5il£] ajaU 

.(18)"djlA^Vl 

^^J cilUA Aa.jJ V 4JI Ajjiill 6AA L-jU.^J ;£L~ JAJ*JJ < <^LakIl ^Vj^ AJaUI 4q,oUlb ^g-acVI iabj J V I J ^JjLaCjAll ^Aa (Jl£*J CllLaKll OAA (jj 

C-Lft-ulVlj Jjj)oll£ Ajilii-aj| p IjJVI (j-a (Jjj2/Lajl (ji (_cl 4*UaJl ^lj-aj| -ij^J ' AAul ^gA <JaJl JUC jlj-aJl (jb (jjlajj L_l±ul]| Ia^Jj ( OALoJI JJC 

AjAJjia J-aljC ' . LlulJ oaLJI Jc IjJa (CAll JilAll JjSUiJ Laljj V] ' - ' > ".) ' (jLulJVI (J^J (jbj^Jlj JjA jjlj jW-^*^lj L "'lj b JJ-°-^lj t — 1 ^ljjplj 

^lljl JC (jj*ilAJ Ijll jLa (JJJJJjjIaII jl Vj 4 ^alaJlj JSaJl Aclj3 £* LaLaJ (jlajUlj jUjcVI IaA (jl ^Sljllj .(jclj^aJlj ACjJlj J-a^laJl jJa-Jl£ 

." dj|Aa.VI <^lj J) ji£ jl A^VI CliljJ^jll ^a.olj J IJ j£-aJ V " f^UV 5-Ai 

jjjIjj djAa.j as A42JI djUjllII 4il£ jl 4u ^ill£ ^tLLoJl ^jLJI ^jj jl 4J ajV AjpLa jjc jJij ^j j> ^b^VI J*-i V^ J! jMi uH cK J 
.Jl. (jj£ja (ji aJ JISj r A*JI j. ^ J£ ci^ l£^I j^SII J*^l ^l j* t5^l Iaaj cl^J jUi Jja (> djSli ^i a] a^. V Jacj ^j>bla V SjS 






11 



.M ^i ( DNA) jass w^ ^ u ja£2i yaJi f u^i j^ .^ ^u>ji ^ ^ u±i\ i\y ^ ^ ( DNA) fc*>1 1 - 

12 
ai^i ^ ^ u£ (DNA) cA?> J^ ^ rJ 2 ^ DNA c 1 -^ 1 ^ helikaz) DNA) ji^ si—ii ^l^Vi ^ 

13 
(DNA) <Ao^i lhjB ^ ^j uA-o^i c> l& r 1 -' ^ UJ| ^j^i ^^h W^ 1^ ^ (DNA) Jij^j* ^Jpi ^ uhj 

^l.nn.nVl 4-L*J fJ i3 ^1 ^j (DNA) jljwljJ £A-ijj1 (J^ jL-Vl UJ^I ^ (j£*frU 

.A_JC.|jll Jj£. d)Ujl£j| OJA ^^ic (jLaC-VI O^A aJ t n5j aJJj oJ_a> 4_1C I j A-lISc (JLaC-I <^_ilj (J-alill j! Lk^Jl jj-a (DNA) f"tul±Lill aJJ 

15 
08-02 






"^- a 1 000 (j-* Uj^-^* ^-C- J^J- (J^L*J P 3 ^ L^' (J-*^J V Ajjljj CllLftjlsL-a r-Lulilull aJJ 

17 

c 

• " •• 

19 



4_ia o pjac. A_lLk 
Ajj-aJl A-lli. 

iajl ) ?t_LuUJ A_liu A_llk 

A \\ > >.r. A_iLk 
4_uA^ 4_lLk 

21 

.lIjIjj*^ Jj^LJI ^LLJl ^ jiuull y^i ^ ikbiJj c_A!LJl j^ ^jj jLi ^j Lk J£ uj^' 

AjLiJl 



22 

.a_UJ] A^jptfl AiLL]| ^Iijj *bj$£ll ^j-£ J*«j aJ±J| Jib cjLiLjjjj (> (jj£jj ^j]| ^j^jliJl 

23 

(J^X-a jl ^J^IaC ^gjbj^ Au) Q* -^C-l j^A jlajLa (j-* (% 1 ) AjbJl ^ A^lj (j* JJ^I (^Ic A Q->^> Ajjj V liaboLsJ Lj^i. ^ Ai.jJ ^ill AlUall j^J-« 

24 






a£j=J| 

A^Uuil! cjblUill 

AjlaJl Jib Aujb uill CJblUil! 

25 

isu ^jii ^ o^ij .Oj^^b ^i ss^ o- Jy ^ j* j (ATP) l«j^ v^Mi J> Lsji <y^i Jiij ^ uj*s ydi isiui ^ (ATP) d 



. (ATP) Jj^j- C5* «q,ii yu iiAL-jiii ^iij> ^ j^ijj ^ 

(ATP) Si>3 .tfc j*Ji5 ^i ULUI 
.aSUJI j^Jij (ATP) Cjti^jill cjlcj^* dljli UKj tC^U^ja £i\^j^* &yn (ATP) a1lM1 - 
( AMP )uj*V. ^U^i lij> J—i3l lijj ( ADP) UJ^V. (ATP) O- .*4j £Ai-j& ^> J^l Iij2 - 

.^iixJi cjVj^jJi J) (ATP) ^ isuji cS Jess ^^j (ATP) cjii^jiii cjIjj> ibj t^iij Ua^3 - 

26 



27 
29 

.CjjJI jc j- 2LkJl j^j SjLSVI oV Wjl^ j- J y^ J^b t> l^jlj ^±3 Jti\ jliJVI SJL3L Jukll jUlil Luj1 - 

, r uoJl t*lbj ^^"A oj^J! ^ikJl ciSL rJ i3 5-k^l aJLJI Jl Jja^S ^l cjbijjjjj]! o^3 - 

SjLuiVI AjL-aj (C^j! (JjISjI jjjJj^jJl *_a (Jclilj 

31 



33 
34 

J g M uir- ^c Ajl-Nll (Jikb £jJjJl Uj^J C5^' dj\_jj^aJl 



35 

cattail jIjJ! 
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S jail | 

SIjjII 

Jib L^jjj OA?M ^^1 Ijl^j iM I^a .AjLkll Jib (2) 4-^UJl cjbiiijjjll 4j»J3 Ajlill jha> ^ JabJI Jj (1) j^j^l ^^jj U.ik, 

(5) -u j^-sfca SjAf. jiisyi *u UsJi ji^ j^j cilj^- ^bsvi o^ (4) s^Ji jh* ,> ^J ^ i«^-u (3) jA>k o>b£i ^. yaJl 

^•bj) ^j jA?M ^ lk^' y^i J^ J\ jA?M Jfcj <^i £Ajy3jjJi ■"* ^ j ^ (6) (3-^> ,J 4^ ^ jA>M ^^b j^kia 

j^ij (8) oibsVl jj^' (7) ^i^jjJi c^su <*-j y^> ^ Jibli J! y^l jb* c> *> ^ d£ ^hj .i5M t> ctf J^ t^lj^Vl 

. L*jb jLill b^j A_iL*Jl dJa j-IolJj (1 0) jiVI jl^VI j^ tf j^Vl ji^Vl ^ jj£2 UjLitj (9) f jjj^VI ^j SjLsJJ A_ikb jUi. J) 



SjjIjII a_l^I j t iSLJall jju^c£ J>jKJl >^ U j^c. j aL^JI£ iilSiJl LplsJl ^ 



-\ 1 > 01 



c^l Jl uj^I£jK1I jj-> 0>WA^ c^ Sjj^jJI Uli b^i jjl 

aJjI ,Jj J)j£jK)1 JqVn SjajIju c-ljiu! Jjbj ^*j 

(jiiiLi 00/e-90) ^11 ^ JAP^ 1 A^ c> aj^ V£ 

41 

jUjJ 2U.U. l^lib ^Sj ^! <(AJjKll Al-aJjaJl ) Ij^jKll 
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j^jiuiiJjjjaJl (jj-jA 



<_£j^a1| C-Lc-jJl 



1 O^'j^H 1 UJ-* J* 

^aII 

45 

4_Jo-aAll o \ « All M^ -^ 

4_^_uiJl ^ ^Ail 4-1a£ -^-0^* j^jVI Ia$J A^-ilJj t^Ai I ^oJa SjIjJJ \ ju^-iC- I jbj) Ajj-oAll ojjAil jig > thu'n g-1 >>ir-VI ^ U.!^ .! ' "^ jV I 4-iuiJ (JSj Lft.'iV- 

aj^ul ^jj">Jt AjVl ^ ir- (J>^>^j ^UlLj j c'ojjj^ 4,u,>uj c-Lja£.VI oA& 

u^w ,^ 9 bU aLLJI 4j ^aII LDUJl 

47 

(_£ o-oAll S-lC. oil g-Lulf. 



* •* 



4_L*. 3 Lk]| SoiHl 

^aII a^jll 4JLki b>k A^itl JjS (> 4jjli]lAix^i jljab Iajj 

Lij^cUill ^> 2lLiLj !al3 JULj 

4(_4j-«a1I s-Lc-jjI 4_jLLj ^ oJj^.j>Jl Cli2)biluuJlj ^/'J*' 

49 

t4_Jj^All <J£^jVI 
tAJj^All 4_lCjVI (J^.b oJj^.j«Jl Lajl/Lll '"'1 *V/jJJ LS^ 4 Uj^' ^J' Sa^Jl CllLliij^Jl 



_lgj a -\\"]-\*>\\ A_ijaiLLj| l^_JSLoi 
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<-&V. J^> OHJ^J^ ^^ 4 U£?^jVI L> -^ fi.ia.lj Ajjja. Jib jl gjWimj 4_uiiJ jA CJXiax]| J] ^ji^u^jVI (JaJ ^il^j c£-^l ^jk.j^l 
L> W^^N CT^ 1 4- ^ li^l 4-Jl£1\ ciUl^J joJaC (j£ jV ^J J^l JJJjVjJA j^ Jj£l Jib j| gjWiulj LiajJ jAj <_£jiJ ^ulJl Jl jJ^uolSjVI 

.UaaJl *U ^1 ^11 LllAjj 2 U .D '^jV' 

U^A^C^ +O2 
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.ajL >j u^ ^1 <> ^u^l rJ % L , DNA-ii *u- yij-* fJ ^DNA jW& ^i1 - 

.^l» J 4JIIJL JUl ^ fJ y ILi Jc jSc £1 j2- 

.jtiaii ji^Ji J! ^r— n *-ji*-Ju cA (DNA) ji j^A*? <-^>i >J ^1 ^u*j3- 

54 

£ 1 jiii <j a^^ji ^jkJi ^£j (DNA) jijwWi ^14- 

.jk -u ^ ^1 jiui Ji ^ (DNA) jW C5— Ji ^' <4jAn5 - 

.ijJLiJl (JjLujII r hi5Jb JlkJl jl£Jl ^a c x^.vi y-*j r jLj6- 

55 

j^Ja (> ^>JJ^1 <>^ jllkj jJJjkj^&Jl ^-UiJl Aju^ ikj (DNA) OWjIa-J-U^I U^JJ^ ^.J*^ LS* C5^M J^V 1 C5* ^J 3 C^ 1 ^Jj^ 1 

^jxidJi ljjjjuIi |ja cUjj liiij ^*jj itkk jj^ 4i^j l^Luuj fJ L " jij^^j " ^.jji jbikvi y^ ?^tj (DNA) J* ^j^ ^by-* ^^ 

.4_a ^-lliVI a^L*j f UD *-UJl ^1^ JI 

57 

jkuu ( _ic CliLojix-Jl a^A (gj'j^'j LjLpJ j^Jj (DNA) j-° U^J^r' '-^ <j-al_aj| CliLojlx-aJl x \a"\ ^culJ aJJ lUiLjJjjjjjjI A^.1 ?rLlJV grlj'i^VI .Vir- 

^CjoUjI 4jur- JAJ-^a '"'-^ -"*' ^^1 ^ J^P ^)^ ^-A-«jLl-<J! ajoia jA Ja^.VI AJLtlSjl jli ( J lC -VI ^ ^CjJaj-<» jA La^J 1 g 111 ^1^ ^ LLoU ^^1 CllL«jix-Jl 

e «Ja-L-aj| jjJjjJl ^tLjjJ 4jUc (Jlilik. Ja^VI ai-iMU I^A i^ljlj jl >— la-Jj 

(SPLICEOSOME) f j->j^i^ C5— 2 ^' ^^.JpVi ^ sjsiii oaA j^. J 

.aji.1 f. j^-ll JJJ-*lj *'^ jjli^-Ull j-a L_1j11xaJ| J;iC. ^jaiaJl ^g-llJ fj^* c " 'j^ o^cLulJIj a jSj ^^1 
A-lLaa J aljql) Ajl-^ll *Jj-sa-a -Jl JJJjjJl (—kjJflU (_JAJJ_j J^» J tc-jj ^-jjl^-all CllLojLi-Jl ajJa aJJj L_ljiL«Jl JJC. C- j^ll (J-^ aJJ 4jU» ll &JA <jlg-J -^C-J 



59 

d^a 2_l«^ £b5l L£UJ| oJa ^L <£ jll jA ^Jjuj ajU^lu! ill jj .^juljl! JjjUll! jjxl^j jjill (JjjU^I Ji. ba> Sila 4i^j (jLiiJ^U ^Ji*Jl Ji^l 

.1^1 J)^.l x J^-n -U^Laj LgJLSjIil o L^J oia o lA J) cU 9 Lfrj'lc-l W *lLj (Jj-oLLJ! x \*>-\ -. *, > ^>'l 9 *_L-£aJ ,_£ dll qJtn ll 

^j 9 uJaiJI 

( Ji*Jl £UJ jjSj 



i, ^-A- 
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.g-AiA CllLc 9-a^-o 
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64 

'UWjKj*#Jl 3_k^ljJ Aj^I AjcjVI Ja.b jjO 1 ^ 1 ^£j> ^ J U^^jVI cUa. ph 

4^ I v^- ^ ^._h 
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%> UJ^ 300 ^ jJJJ L* ^A-^ ^Ijj <jjll j J^j^j^I ^0*- J*^J J*^Vl J) 



*\j**> f J 4_Jj£ 4_lLk ^1 

67 

tl^i^lo L_lSj jl J*J ^jJaJjJl (Ja.b ((£ji*Jl uLfc^) U«^\ Jj^ J 

^j y*Ji jiaj 4ju. ^ vui jjij ^1 r jjjjj^i ^jji 

69 

(_g jt-uJI (C 5-0AII c-lc all g-LJiir. 
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f LkxJl 






AjSjII &*]) cUx] ^JkLJl TSH UJ-J* 

jjijijiii ji>v j^-11 FSH uj-j* 



ajliii ^^jj ji^Ji LH uj*j» 



AjjlaSli tikll ^ ZjJ&\ Alik] jto^Il ACTH UJ-J* 

JLuLiJll &*!) 

.kuJjlJl £-LaJl 

^>ji ji^i ^4 
u^j^ tM* j J ML>*7 

^ i> p Vi ljJ jij5]9 
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^^j (jLjjaj 

J I (jj^jA 

t^iLiii j^iii jc jjjj j^jiiu^jVijtAjjKii cjIj^i ^ jjjj tjSjit c^^yi u^> 
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**£lill 'LL'A Jlio ^Vl <As t^-^aUj 4iiU-*j ^.J-* (^LLp) ^j ^H^> ^^ f Ij&Vl £j1 jiic C^b CSjJ^ ji*jj CJUUJ£tf ilAJLill 



